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CORPS UF ENGINEERS, U, S, ARMY
OFFICE OF THE DIVISION ENGINEER
. NEW ENGLAND DIVISION
857 COMMONWEALTH AVENUE
BOSTON 15, MASS.

NEDVG : ' August 1k, 1953
SUBJECT: Beach Erosion Control Report on Uooparativé Study of
. Hampton Beach, New Hampshire '
T0: The Chief of Engineers, Department of the Army,
. Washingten 25, D, O,
SYLLABUS

The purpose of the study is to determing the best methods of
brevent:lng further erosion, stabilizing and restoring that portion
of Hampton Beach, New Hampshire, which froats the business center,

The Division Engineer finds that erosion has resulted in a
gradual loss of usable beach area and that this loss has 1ntensified
the problem of adequately acc&m;noda’ting the large num'ﬁers of bathers
who flock to this, one of the most popular beach resorte in New
England. The erosion has nar_rowed' portions of the beach so that
storm ﬂﬂV;BB can now reach, attack and Qame.gé the existing sea wall,
walk and éhore boulevard,

The Divigion Engiﬁeer recommends, subject to certailn conditions,
that the United States adopt a pro-,j'ect asuthorizing Federal par.ticipa»
tion by the contribution of Federal funds in an amount equal to one-
thifd the first cost of widening to & general width.of7150 feet by
direct placement of sam‘i'ﬁll approximately 5,200 feet of beach
adjacent to and éxtenaing northward from Heverhill Street with an
added 25-foot widening along 1,250 feet of the northern end of the
£411 area, The total estimated amount of Federal participation in
the above project is $140,000. - | |
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BEACHE ERUSIUN CUNTRUL REPURT uN COUPERATIVE STULY OF

HAMPTON BITACH, NIEW HAMPSHIRE

1, GENERAL

1. Authoritx.., - This study was made by the cofpé of Engineers,
United States .ﬁrw‘,' in c.oop'eratlon with the Forestry and Recreatim;
Depé.rtment of the State of New Hampshire 'under aﬁthority -of Section 2
of the River and Herbor Act approved July 3, 1930 as amended and
suppleﬁlexited. The request therefor dated June 23, 1950 was approved
by the Chief of Eﬁgineere on Novembér 14, 1950 under an existing
agreemexit 'bétween the United. States and the Neﬁ- Hempshire Shoi'e and
Beach Pr_eseriatipn and Development Commission, The existing agree-
ment, providing for a éontinuing study o;t" problems at Hampton Beach,
Hampton River and Herbor and _Seabrook Beach was @pproved by the Chief
of Engineers on ﬁeceﬁber 12, 1938, ' |

2. Pu_z:gﬁs_e. - i’he purpose of the study is to determine (1) the
best methods of preventing further erosion, stabilizing sad restoring
| the beach fronting the busiﬁess-canter and (2) the advisa'bility:of
adopting & projeect, the public interest therein and the share_éf the '
cost, if any, to be .borne‘-_by the United States.

3. Priox Beports, - &, - Original Beach Brosion Study of

Bempton Beach, New Hampshire, A report dated July 15, 1932 was pre-

pared by the Bea.ch Erosion Board as a result of a formel application
for & cooperative beach erosion sh:;dy by the New Ham}éshire Shore and
Beach Preservation and Development Commission, an official state
agency. The Board repox;ted’ that erosion at the south end of Hempton
Beach was serious agd there was urgent need for protection, The
erosion resulted from migrétioh of phe Hempton Har_bq: i‘nlet.‘ and it
was attributed to tidsl currenfs assoclated with the inlet rather

than to longsho're cuarrenta, The Beard recommended: ~



{1) For the protection of the southern end of Hampton

Beach, and ir_xci'dex;.tally for reclaiming land, construction of a

- jetty at the north side of the inlet and placement of sand 111 be.

hind the jetty,

{2) For the fixation and improvement of the inlet channel,

| in addition to the north jetty, lcons’bmction of a jetty at the

~ south side of the inlet,

During 19314-1935 the State of New Hampshire constructed a series of

dikes and jetties %o 'conﬁne the inl_et'and reclaimed a;»proximately

' 50 acres of land north of the north jetty by pumping hydraulic f111

from Hampton Harbor, The work accomplished wes a modification of

the work recommended by the Beach Erosion Board,.

| b, - Qontinuing Study of Egjgpton and Seabrook Beaches and

Hampton River and Harbor, New Hampshix;e. A report dated April 15,

1942 was prepared by the District Engineer,. :Bosfon, Massachusetts,
as & result of a formel appliqation.the_refor by the éame agency which-
applied for'the originel study, This report was prepared under the
existing agreement which provides for studies to ﬁe made ﬁn 2 con-
tiouing basis. It was reported that‘ the new jetéies and dikes and
the sand £ill at the mouth of Hampton Rive‘r 'auoceséi‘ully stabilizéd‘
the inlet and ‘prote.cted the southern end of Hamptén Beaqh, that
erosion and storm damage weré occurring st Hampton Beach in the
vicinity of the buslness center and immediately south thereof and
that the harbor had shoaled extensively since the drédging ot“ 1é35.
The need oy protection of Hampton Beach was recognized, No need
wes found for protectioﬂ bf Seabrook Beach. I% was recommended \
that a seawall be counstructed along the business center of Hampton
Beach with spur groing extending seaward of the wa.il and that groing
be dohstftcted immediately south of the business center, The State
of New Hampshire constructed a new seawall fronting the business

center of Hampton Beach and placed revetment along a portion of

-
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water supply, including summer popﬁlatigg'w'

ghore at the south end of the business center during 19461947, .
4o Locétion.-— Hempton Beach is located in the Town of Haapton

in the southeast cdrner of the State of New Hampshire, 2 to 3 miles

north of the Massachusetts . New Hampshire boundery. 1t bYorders the

Gﬁif‘qf‘Maine and the Atlantic Ocean between the Hampton Harbor ene.

tféﬂgﬁ'aggmﬁreat Boars Head, The study area consists of approxi-

mateig_I,gi@&ies of Hampton Beach which extends northward from ’

 ‘HawerhiiI*Street.alﬁdst to the base df the drumlin which constlitutes

Great Boars Head, The , ion is shown on Plate 1,
3 Th ii950 census shows that the Town of

Hambton has !_“& af 2,847 people, This population 1s greatly

,

increased dﬁiipg"thé §ﬁmmer geason, It was estimated, based on a

study of recreation property in 1945, that the population served by

8. 21,500, Between 1945
and 1952 the number of seasonal rési&eﬁzeé increased from 1166 to
1741, the number of hotels and inns frdﬁ.Té to 87 and the number of
cabins and motels from 10 to 53 in&icating that the present summer

population gfeatly exceeds that of 1945, Thg summer population at

. R ed by large numbers of daily visi-
tors, The size of theléﬁméen PﬁPﬁlation and the number of daily
visitors is indicated by daté inciuded in Appendix I,

) 6. Descriptiqa. -~ Hempton Beach is a popular summer resort
located at the norﬁggrn end of & long sandy barriér bar fronting a
wide salt marsh, It:axtends about 1.8 miles north of‘the ﬂampton
Harbor entrance to a drumlin known as Great Boars Head, Hampton‘
Harbor is a shallow:tidal estuary into which Hampton River flows,
The bar extends southward from Hampton Harbor for about .2 miles
along Seabrook Beach to the Massachugetts boundary and an additional

3. miles aléng Salisbury-Beach in Massaéhusetts to the Merrimack River
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entrance, The remainder of the bar also in Massachusetts, -ha.s -3

length of about 8§ miles ami it is known as Plum Island, Thq 't;ar

has an average width of approximately LOO yards, a maximm width of
about 1000 yards and 2 minimum width exceeding 100 yaidé..

| 7. The southerly 0.3 of a mile of Hampton Béach belongs to

the State of New Hempshire, It 1s a public bathing beach provided.

with a large bathhouse and parking ares. The ehore adjacent to and
extending 0.2 of a mile to the north is leased from the 'I'ovm‘oi‘.
Hamp'ton and 1t is loccupied. by privately-owned summer cottages, The
northerly l\gw_}niles of’ shore 1s owned by the State of New .Hampshire'.
and it is useaﬂwic bathing, This latter shore fronts the bus--
iﬁess_ section of Hampton Beach, and it is bordered by a boulevarde
Parking and pl_aygroqnd areas and & wide promenade beiween the houle-
vard and the .sotlztherly 3400 feet of beach are protected by & concrete
encased, vértical faced, steel sheet pile sea wall, Steps have been
provided at regﬁlar intexﬁals from the promeb ade .throug.g-h the sea wall
down to i;h_e bathing beach, The boulevard norsh of the steel sheet
piie pea well is closer to the shore, being separated from it only
by & narrow walk, ‘Th-e walk is generally construci-ed-integral with
and on top of an older concrete sea wall, The walk is a continvation
of the promenade to the south, Development landwax;d of the boule-
vard consists of numerous hotels, guest houses, cottages, cabins,

restaurants, shops, refreshment stands, a ballréom, bowling alleys,
moving plcture theatrés and penny arcades, There are additional
parking areas behind the business center,

8y .The bathing beach varies in width with the charecter of
the development behind ‘i‘.h. Along the State bathing beach ad..jacenf
to the harbor entrance, the beé,ch width seaward of the bathhouse
is about 425 feets Part of this width éonsists of grass covered

gand dunes, Along the privately-leased beach, cothages aie build
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closer to the shore so that the beach width diminishes t6 the north
and generally does not exceed 100 feet, In thig area, from Bradford
to Havefhill Streets, thé cottage development proJagts-seaward so

thet cottages on piles are less than 50 feet landward of the high

- water line,” The State-owned beach immediately n&rth of the cottage
development is indented landward. Its width above the high weter
line fronting the new sea wall along the business section varies be-

»

tween 60 and 85 feet., The sandy portion of this high water beach
ends at the north end of the new aeé wall, The width of the coarse
beach north of the new sea wall is generslly less than along the |
sandy'Shore'to the soutﬁ. The high water line in this latter area
north of thé bénd'1n the,shore boulevard where it approaches Great
Boars Head is close to the old concrete sea w#ll wﬁich'fronta the
boulevard, The area under study is shown on the Ugited States Coast

. and Geodetic Survey Ghart.No. 1206 and the Hampton'quﬁdrangle of the
Corps of Engineers, United States Army, |

- II,  STATEMENT OF THE PROBLEM

9+ Problem, « The principal problem consists ﬁf erosion of
the bathing beach fronting the business center north of Haverhill
Street, The eroeioﬁ has resulted in a gradual loss of useble beach
area, Hampton Beach is already confronted with a need for more space
to accommodate the thoua#nds of bathers who crowd this, one of the
most popular beach resorts in New England. The economic importance
of the problem is indicated by the fact thet during 1952, 61U per-
cent of the spproximate $10,000,000 valuation of the Town of Hampton
donaisted of recreation property and this 1952 recfeation property
value was almost.doubie the value which it had during 1945, Erosion
and atorm damagep_occur n&rth of the présent sandy-beach along the‘
shore extending to Great Boarg Head, The beacﬁ in this area is nar-

row and coarse and 1t fronts an o0ld deferiorating concrete sea wall
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which bordere the shore boulevard, The State of New Hampshire
spent epproximately $50,000 from 1940 to 1952 for sea wall and
sidewalk repairs and cleaning wp of storm dsbris,

11T, FACTORS PERTINENT TO THE PROBLEM

10, - Physical Characteristics, ~ Hampton Beach is a sandy bar-

rier bar fronting extensive mershes, Ixcept adjacent to the Hampton
Harbor entrance, the bar has a narrow width of bathing 'beaéh in
front of cottagés and sea walls which border a shoré boulevard, In
the problem area north of Haverhill Street the sandy bathing beach
has a slope above the high water 1ine of apout‘l on 12 to 1 on 1B

and a slope between the high and low water lines of about 1 on lO,

Seavard of the low water line the bottom slopes flatten out consid. ‘

erably. The coarse gravelly shore north of -the sandy beach to

Profile A' ~ AT has & slope of 2bout 1 on 10 from above to below

the high water line, The foreshore slopés seaward of this steep
beach ares extending beyond the low water line flatten out to about
1 on 35 at Profile A and 1 on 60 at Profiles\A‘ Intermediate and At,
The normel uprush of waves along the éandy beach does not generally
reach the sea wall., The uprush of waves alohg the coarse narrow
beach to the north reeches and damages the ses wall and walk which
bordéfs the beach, B -

11, Hempton River enters the Atlentic Ocean' at the south end
of Hampton Beach, This river is formed two miles inland by the con-
flueﬁce of the Taylofland Hampton Falls Rivers and gseveral tidal
creeks fhat drain the great salt marshes that run for miles along
the coast, The total drainage area served by the rivers and creeks
is about 50 square miles, The fresh water rum-off is negligible
when compared with the t1dsl prism, The river dreins into Hampton
Harbor, a naturally shallow estuary, before entering the Atlantic

Ocean through an inlet stabilized by two stone jetties,

-6 -



12, Geology:. - The shore line of Hempton Beach is ane of sub~
mergence of the land with respect to the level of the sea. The
veach is almost entirely camposed of uneonsolideted glacial materials
in the form of & barrier bar fronting extensive marshes. The bar at
ité north end is a'btaehéd‘ to Great Boars Head, a drumlin composed Of
clayey till, ;I‘herle are & mumber of rock othrOps'visible' along the
north end of the beach, at and near the mouth of Hempton River and
~opposite Seabrook Be.ach.. A more detailed description of the geology
of the region, of the share processes which led to formation of the
beach, and of ﬁrobable future trends is contained in Appendix A,

13. MMMW& - The shore of Hampton Beach
‘between the Hampton Harbor entrence énd the north end of the new
sea well fronting the business district is composed principally of
fire sand, No;zf'l;h of this sea wall, the beach is cha‘racterized by
ou‘ccfops of bedrock and the shore composition becomes progressively
coarser towards Great Boars Head, ch'anging from 3 gx'avelly ghore to
one completely ecxveredrwith cobbles. At Great Bosre ﬂead this coarse
blahket ecntains numefous bouviders. Seamples teken during a prior in-
vestigation in 1932 indicated that offshore materisl in the vicinify
of, thelharbop entfance was coarser than beach material; thet offshore
mteﬁal in depths 10 feet below mean low water opposite the beach
was finer than beach material and -th’é‘b ‘beach material at high tide
level was finei' than at mid-tide level, Tabulations showing median
diemeters of the 1932 samples taken from Hampton,"Seabrook and"Salisbury
Besches sre included in Appendix B and the: sémple_ locations are shown on
~ Plate 1, | 'i‘hése::inedian diameﬁers show that beach material‘waé. progres-
| sively finer 'bo."bhe north of the Me:;;rimack River along Salisbury,. Seé-
| brook and Hampton Beacr_ze‘s as far north as Profile A. The classification
of surface samples teken at mid-tide level aiong Hempton Beach during
November 1952 are included in Appendix B and their ,l_ocatfiéns_ are shown on
Plate 8, The New Hampshire Dept, oi‘ Public Works and Highways, during May

- T -



and June 1953, obtained samples from in ffont of the business
district of Hempton Beach and from the northern part of the Hampton
Harbor area. DBeach samples were obtained down %o dqpths‘of 2 tb 5
feet below the seach surface and harbor samples were obtained by
borings driven to pemetrations of 4 to 14 feet, The sand in the
harbor area was found %o pe simila; in gradation and greln size to
ﬁhat on Hampton Beach oY glightly coarser, The'median diameters of
harbor material veried from 0,32 mum. to 0,56 m.1. indicating that
it 1s coarsgr than surface beach material taken from mid-tide lefel

during November 1952 (See sample data on Plate 8).

14, Sourqee‘of'Material. - Glaciel deposits have constituted

the principal source of beach matarials; The mateiials comprising
the barrier beach were derived from deposits of till and glacial
outwash that constitute thé hills and offshore deposits of the érea.
Material eroded from these deposits has been transported and re-
deposited by shore currents, The drumiin at Great Boars Head was
formerly #ﬁ 1uportaﬁf'50urcg.0f supply for Hampton BeachQ The
coarse blanket 6f cobbles and bouldgrs left around the drumlin by
past erosion of the finer materials and the protective structures
around the toe of the drumlin have practically eliminated this
source, Some material is believed to have been contridbuted by
.erosion end movement from.offshoré drumloidel islands which no
longer exist, The vi’siht‘le sources of beach buildingmaterials are
entirely ina&eqnate to account for the materisls composing the
entire barrier btar extending southward from Great Boars Head to
Cape Ann, The mbmerged offshore deposits appear to be the most
important origiral source of supply for formation of the barrier
beach as a whole'and 1t was probably an important source for the
ﬁaterial'in Hampton Beach, The present sources for Hampton Beach
are sghore to the.north of Great-ﬁoars Head and the off'shore area
opposite.éhe beach,
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. 15, [Dides, - The ;tides at Eampton Beach are semidiuraal, The
mea-n r'a.néé of tide at Hampton River is 8,3 feet and the épring rahge
s 9.6 feet, Tides exceed tfm hei@tt of the plane of mean high
' water on an average approximately as fo}.iows: by 1 foot or more 107
times p'e_r yéar; by 2 feet or more 12 times a year; by 3 feet or
mofe. once evéi'y 2 years, ”The maximunm storm tide height of 3.9 foet
avove mean high water was measured at the Portsmouth Navy Yard,
Maine, on November 30, 194k, 4 @eacriptioﬁ and analysis of avail.
a:ble tidsl obgervations for the area is contained in Appendix 0.‘

16, Currents, ~ Current abservations made ‘prior to construc-

tion of the ,jattie§ using subaqueous floats off Hampton Beach from
Great Boars Head to and into Hempton River indicated that inlet

tidal currents were predominant over wind or littérallcurrents..

These inlet tidal currents became practically negligible to the nortq
of Ha.verhiil Stregt and to the.south_of Thompson Roeck, _' Floats op- . :
posite the beach av}a.y from _thg influence of the inlet currents in- \
dica.feti average currents varying from 0.03 to 0.h5 feét_ per second |
and maximum currents-inja one-half hour period va.i*ying from 0,08 fo
0.67 feet p‘ei‘ second, Ourrents in the inlet were measured from the
‘old Hﬁmpton Ri.vér bridge using a curf'ent meﬁberl. These me'asurementa‘
showed_thé.t flood and ebb inlet cu;'rents were abouf equal, that
mé.ximum- currents occurred at mid-tide and that slack water occurred.
at times of high and low water within a variation of one hour, . The
maximum observed lﬂean inlet r.:u:‘r;ent_ in the center vertiéal was 5.6

feet per second accompanying a tidel range of 10,9 feet,

17. Prevailing Winds, «~ Wind date from observations of the
United States Weather Bureau at Boston, Massachusetts and Portland,
.Maine and from wind roses in the H-degree square opposite the study

area compiled by the United States Navy Hydrographic Office show
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about 25% of ail winds blow onshore from easterly ouadrants, Of
these winds, those from the northeast quaérant are slightly pre.- yfl _
dom:i_nant over those from the southeast quadrant, A description and
aralysis of wind data are. included in Appendix E and wind roses are
shown on Plate 1, | |

18, Storm Winds, - A summary of gales compiled‘ fromrrecords o:
the United States Weather Bureau at Boston, Massachusetts, éhows that
80 o;..lt of 160 gales wh.ich occurred during the 75~yéa’r peri’od,' 1870~
;.!.91(-5 were ndrtheast‘ gales, A predominaxx_ce of winds of gale force
(39 miles per hour or greater) from the northeast uadrant is indi- }
cated by a record of hourly wind speeds and direction at Bgéton for
the p§riod October 1949 to Septexﬁ'ber 1952, Analysia of all available
data shows that e high preponderance of the most ‘severe gales which
occur at Boston, and therefore, probvably at Hanipton Beach,. approe‘.ch'
6nshoi‘e from the northeagt quadrant and that winds of slightly lesger |

intensity predominantly Ylow offshore from the northwest and southwest

vy
v

guadrants. A description and analysis of storm wind data are included -

in Appendix I,

19, ¥ayes. — Waves which approach the shore of Hampton Beach
are generated. by winds with easterly_‘componen‘!:s of direction 'b).owiné
acroés' the Atlantic Ucean and the Gfo.lfvof Mgine, Nova Scotia to the
northeast limits the fetch across the Gulf of Maine to about 250
miles,. The Isles of Shoals, 11 miles to the northeast of Hampton
Beach afford a small amount.of protection from waves generated by
northeast winds. Han;pton Beach is directlj exposed Lo ocean waves
and swells approaching from the east and southeast, Waves and swells
approaching from these directions are modified by dumerous shoals on
the wide continental shelf, Cape Aﬁn, 17 .miles to the. south affords

| protection against waves generated by southerly winds, No wave
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meagurements are available, Thel United States Navy Hydrographic
.Ofﬁ_ce hasg cdmpneé_‘. observed data and prepared sea and ewen‘
charts for the Norfh Atlantic Ucean., Sea directic;ns in the ocean
area opposite H_anipton Beach are predominantly southwest, weét and -
northvest or from directions which have little effect on Hampton
Beach, Seap with easterly 'components approach predominantly from
tﬁe northea.st. Hieh se#s which cause the greatést' erosion and
shore damege occur principally from November through March, 4
swell dlagrem compiled from'the abﬁve Hydrographie Office data is
shown on Flate 1, It shows that high and medium swells having
sasterly components of d.irection_ ‘é.pprbach predominantly from the
northeast, In genéral, it etan be concluded .that high waves and
swells attack Hampton Beach most frequeritly from the northeast,
A‘va.ilab]_.e data does not permit determination o{f‘ the maximum height

of weves and swells,

20, Shore Line and Offshore Depth Changes, - Shore line and
oi‘fshorq depth changes were determined during prior studies i“or the
period between 1776 and 1940 from surveys by the British Admiralty,
the United States Coast and Geodetic Survey, the Neﬁ Hampshire State -
Highway Department and the Corps of Engineers, United States Army,
Por this study, changes w'erq determined by comparison of surveys of
1940 an'd 1952, the latter by the New Hempshire Department of Public
Works and Highways, The latter survey consisted of & looation of the

. high water shore line along Hempton and Seabrook Beaches between
'Profiles A and L and elevations and depths on five previously
established profiles along Heampton Beach (Profiles A, B, C, E and
RInt,) and two elong Seabrook Beach (Profiles X and 1), Compara-
_tﬁe ‘shore line and offshore depth contour posgitions and profiles
“resﬁrveyed during 1952 ake shown'op Plateg 2-7. 4 detailed account

of changes is included in Appendik F, .



21, Prior to 1935 the principal cnanges at Hampton and Sea-
brook Beaches were caused by migration or the Hampton Harbor en-
trance. This migration reversed itself peri?dinalLy. Daring north-
ward miénations, the south end of Hampton‘neach was rapidly eroded
while nénd-spits and ﬁars}tnﬂle& northward from Seabrook Beach, |
During'soufhward migrations, the north end of Seabrook Beach
eroded vhile sand spits and bars trailed southward from Hampton
Bench. The harbor entrance was successfully fixed in position
during 1935 by construction ofntwo.jetties. At the szame time a@-
proximately 50 acres of 1and.ﬁas'reclaimed at the south end of
Hempton Beach north of the north jetty by placement of sand £111
obtained by hydranlic dredging in Hampton Harbor, This reclaimed
land is nqw,used as a state banhing beach,

22, Changes in the position of the -high water shnre»line
along Hampton and Seabrook Beaches after ntabilizntion of the in-
let as shown by comparison of surveys run during 1940 and 1952
were as fqllows:

a, Hempton Beach .. North of Haverhill Street

Erogion and landward movement of 20.30 feet along
950 feet of shore extending 40O feet north to 550
feet south of Profile A,

Little change along the next southerly 700 feet
of shore, ‘

Frosion and landward movement of 20-40 feet along
1200 feet of shore extending from 200 feet south
of Profile B to 100 feet North of Profile C,

Accretion and seavard movement of about 25 feet
along 700 feet of shore extending 100 feet north to
600 feet south of Profile C,

‘Little change along 250 feet of shore extending
north from Haverhill Street.

be Hampton Beach - Between Haverhill Street and the
Hardor Entrance

Accretion and seaward movement of 75-150 feet along
1730 feet of shore from Haverhill Streeb to 800 feet
gouth of Profiie E,

Erosion and landward movement along the southerly 750
feet of ghore adjacent to the harbor entrance,
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¢, Seabrook Beach

Accretion and seavard movement of 30-130 feet along
the south shore of the harbor entrance behind the
-south jetty.

Erosion and landward movement of about 30 feet along
950 feet of shore extending 650 north to 300 feet
south of Profile K, ¥

_ Variable changes along the next southerly 1400 feet
of shore consisting of erosion and landward movement
of up to 25 feet and accretion and seaward movement
of up' to 50 feet,

23, The nature of changes out to a depth of 18 feet below mean

.~ low water as indicated by comparison of profiles run during 1940 and

1952 are as follows:

Profile .

MeHoWe ‘

Avove 40 M.L.We to 6-12 Ft,  12.18 Pt, Vet
High Water  MeleW. 6-Ft. Depth’ _Depth Depth ~_ - Change
Erosion Accigtion Erosion Erosion Erosion Erosion
Accretitn - " " " " "

" n " VAccretion | " Accretion

] N # Accretion Erosion . © " Brosion

" ~ Erosion S Aderetion ' Accretion = Accretion
Zrosion Accretion n Frosion Erosion Erosion

¥  Frosion " Accretion " Accretion

gh. Volumeiric Beach Changes, - Volumetric changes along .
Haﬁpton and Seabrook Beaches between 15h0 and 1952 were estimeted
based on comparativé profiles, Volumes ahove the low water line
were adfusted to teke into account located high water shore line
changes not shown by the profiles because of their wide spacing.
Volumes below the low water line out to the 18-foot depth were based
on the comparative profiles alone, Bécause pf'the wide gpacing of
frofiles, ;olumes are only apﬁroximate. They are Delieved, however,
to indicate the general size of volumetric changes which have occurred
along the shore. The volumes were computed for zones defined by the
1952 hiéh and low water lines and 6, 12 and 18-foot depth contours,
They are tabulated 5elow.

13 -



VOLUMETRIC: CHANGES# = CUBIC YARDS = 19L0 TO 1952

. LJie t0 69 to 121 12t to 18¢
Location Above HoWe HoWob0LJH. 6! Depth Depth Depth Total

 HAMPTON BEACH :
Profs . A"‘E"‘""os ~1,859 £ 9UB0 15,200  ~29,600  «50,578 87,757

Profe B to C 54207 = 9117 = 9,301  &15,293  =39,259  =78,177
Profe G %0 | ‘

Haverhill Street A2,800 (K 55133 ~843 £ 1,695 =17,916 = 9,131

Haverhill Street = ' . |
. t0 Profe E £22,519 F8hl £6,806 = 4,302 36,295 ~10,428

FRofs EtOF = o i} f

Inte A2L,007 6,504  ALL6L ALS9 - =16,2TL A 9,152

Profs F =~ Inte - | : |

to North Jetty  £5,622 - =20,541 £54296 A3 AL978 £ 2,428

SEABROOK BEACH

South Jetty ' ‘ '
to Profe K ~1,185 £12,778 £38,637 = 56,296  m5hy637  =60,703
Profe K to L. -800. #hy50L £38,018 = ;h,015 «b6Ly193  =32,556
# Plus sign denotes accretion. Minus sign denotes erosion.
VOLUMETRIC CHANGES = CUBIC YARDS ~ 1940 TO 1952
TOTALS BY EEACH ARFAS | _
CLafe to 6% to 12t 121 to 181
Location Above HeWls HaletoL.We 6! Depth Depth =~ Depth . Total
HAMPTON BEACH ‘ |
Profe A t0 ’ ' '
Haverhill Street wlj,266 £55096  «28,3hh 43,198 107,753 w175,0065

Haverhill Street ' o
to North Jetty AL9,Li =27,00L /23,263  =3,670 40,588 41,152

SEABROOK BEACH

South Jetty |
to Profe L -1, 985 FL7,282 477,585 =7053L1 =115,830 93,259
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AVERAGE ANNUAL VOLUMETRIC CHANGES =~ CUBIC YARDS
Lie to  61t0l21 12't0l8?

Location Above Hells HootoLJWe 6! Depth _Depth:.  Depth = Total |
HAMPTON BEACH
Profe A to S o .
Haverhill Street =356% . 4458 =2,112 =3,600 = =8,979  «lliy589:
Haverhill Street S _ '
to North Jetty /4,096 ~24250 Fly939 ~306  «3,382 £97
SEABROOK BEACH

" South Jetty . .
to Profe L 265 ALyhlo FOU65  ~8,859 =9,653 ~15772

#An average annual sand £i11 of 704 cubic yards was placed between
Proi‘ile‘ A and ﬁaverhill Street above high water frem 1940 to 1952,
Average annual beach losses should theréi‘ore.,be increased by 704
cubic yardé in this areas Actuzl beach changes were therefore as

' tabulated belows o | |

" AVERAGE ANNUAL VOLUMBTRIC CHANGES w CUBIC YARDS

PROFILE A TO HAVERHILL STREET (ADJUSTED TO-ACCOUNT FOR BEACH FIIL)
Loie to  6ttol2! 12140181

Above Hofy HJW.toL.Ws 6! Depth Depth  _ Depth Total

lg060  AUSB ~2,112 -3,600 8,979 15,293



25, Shore Structures. - Existing shore structures consist of
two stone and stone revetted sand f£ill dike jetties at the Hamp ton
Harbor emtrance, a timber pile trestle or breakwater extending north-

ward from opposite Exeter Avenue almost to Boston Avenue and from op-

posite Bradford Street to Haverhill Street, riprap revetment along the:

shore end of Haverhill Street and along the embarkment for & short
distance to the‘north, a concrete encaséd_ sfee_l sheet pile sea wall
fron the ‘end of the revetment between N and M Streets to just north .
of Wudd Avenue, the_ northern poftion of the sea wall having a gravity
section of concrete, North of this concrete sea wall to Great Boars
Head there exists an older concrete sea wall with its %oe in places

' pfpteated by dumped boulder revetment., A detailed desé,;ription €On+
taining dates and detalls of c.:onstruction, diménsions, purpose and

" present condition of the above and other prior structures is contained
in Appendix G, Details of the sea wall extending from be_tweén ¥ and M

Streets to north of Fudd Avenmue are shown on Flate 8,

26, ldttorel Drift, - The predominent direction of littoral
arift aiong the region from Great Boars Head to Castle Neck is from }
north to south.. Evidence of southward drifting consists of accretion
along Salisbury Beach north of the north jetty at the Merrimack River
entrance and algo along the shore of the Castle Necﬁ regio:i 'soutli of
Plum Island. Ac.cretiion has also occurred along Hampton Beach north

of the north Hampton Harbor jetty between Eaverhill Street and a shore

J point about opposite the center of the State bath hou.se, apparently as-

& result of southward arifting, In general, there is no gréat Prow
dominance of drift in any one directlon along this coastal region,
Variations in direction of drift pré‘oably occur depending upon the
direction of approach of onshore wiﬁds and the wé.v‘es whieh they gen-

erate., Waves generally approach approximately parallel to the shore,

~ Observation indicates that this is the case along the sandy portion

of Hampton Beach south of Marsh Averme, North of Marsh Averue to
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27, (Littopal drift in the vi;inity bf the Hempton Barbor en—~
tranee is influenced by strong tidal cuf?ents and by the formation
of & bar opposite fhe mouth of the inlet, The seaward edge of the
bar is cénﬁex_shaped. It refracts approaching waves bending them
towaids the river mouth causing materiai to drift southward along
the south end of Hampton Beach and northward along the north end
oflSeabrook Beach, Tallure of the Jeft;es to imﬁound this litteral
drift is due to the fact that they are already filled to the limit

of thelr impounding capacity,

IV, ANALYSIS OF PRINCIPAL FEATURES OF THE PROBIEM

| 28, General, - Tﬁé shore 1ine of Hampton.Beach is subject to |
graduél changes, North of Haverhill Street the changes have con.
sisted principally of erosion and loss of beach area, South of
'Haverhill Street the net effect of changes has regultéd in an ine
crease in beach area, Dua to erosion of the finer beacﬁ materials,
the shore in the former area north of Marsh Avenue above the high
rwater tine is now composed of outerops of bedrock and a blanket of
gravel and coﬁbles.‘ Thié beach is narrow and steep, Siorm waves
can pass ov?r‘it &uriné high storm tides and attack and damage the
 sea wall and hurl debris onto the shore boulevard, South of Marsh
Ayenue to Haverhill Street, the sandy beach is wider and flattef

S
Jaas
iénd’ the backshore is not so susceptidle to storm damsges., Gradual

(the’ aand besoh and the sppearance of increasing quentities of.gﬁavel-yﬁ
iﬁéﬁsandy beach south of Haverhill Street has benefitted from ac#‘:lr'”'
eretion except adjacent to the harbor entrance vhere erosion has '
”décurred., '

29. Rates of Supply and Loss, ~ Comparison of surveys made

during 1940 and 1952 between Profile 4 and the Hampton Harbor - .
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entrance shows that the rate of loss of beach, féreshore and offshore
~meterial out Yo a depth of 18 feet exceeds the rate of supply, This is
probably also true north of Profile & to Great Boars.Head, The '
estimated average annuel loss of materisl between Profile A and Haver-
Hill Street is épproximatay 15,300 cubic yards landward of the 18-foot

depth contour and 1000 cubic yards landward of the high water line, The

eatimated averagé annusl gain between Haverhi11 8treet and the harbor .
entrance is approximatel& 100 cubic yards landward of the 18-foot
depth contour and 4100 cubic yards-léndward of the high water line,
Average annual losses along Seabrook Beach between the harbor entrance
and Profile L are eétiﬁated as spproximately 7800 cuble yards landward
of the 18-foot depth contour and 165 cubic_yards landvward of the high
water line,

30, Manner of Movement of Material, -~ Movement of beach material

is effected by wave actlon and by strong ﬁidal currents passing into
end oﬁt of the ﬁampton Harbor entrance.‘ The effect of tidal currents
decreases rapidly north and south of the haibor entrance an@ is
probably negligib;a north of Havefhill Stroaet and south of Thompson
Rock, Wave éenerated-currents are effective throughout the beach aresn,

31. The configuration of the shore north of Mérsh Avenue is such
that waves break obliquely to the shore generating littoral currents
which teﬁd to move material southwerd. Due to the coarsness of the
beach, appreciable gquantities of ﬁaterial from above high water are
probably moved only by storm waves, Movement of the finer méterial
from fhé foreshore is probadly contimious witﬁ.the largest losses oo
curring during periods of storm attack, |

32, South of Marech Aveﬁue to Haverhill Street wavés approach
more nearly parallel to the chore and littoral current§ are not és
strong as 2long the adjacent shore to the horthv The predominance of
preveiling winds and sﬁormé from the northeast qﬁadrant causes south-
ward drifting, The fine beach material above high water is more cagily

moved and consecuently more material is lost from this zone than from’

the same zone along the coarser shore to the north,
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33. The shore south of Havérhill Street to thg harbor entrancex

1s subject to wave generated currents similar to those between Haverhili
Street and Marsh Avemie but refraction of waves by the offshore bar op-
pogite the harbor entrance gives littoral currents a southward component
of direction towards the harbor entrance, This area benefits from the

movement to it of materials ernded from the northern end of Hampion Beachy
Inlet tidal currents have an impo;tant effect on movement of materials in
thisg afea, particularly close to the harbor entrance., The tidal currents
evidently cause scouring'at-the outer end of the north jetty wiéh conseé
quent movement and loss of beach material from the south end of Hampton_
Beach adjacent to the jetty while Just north of this erosién area south.
ward drifting material deposited along the shore has increased the width
of the beach,

74, Tidal currents move material into and out of Hompton Harbor,
Flood currents dapqsit materizl in the harbor and along the lagponal shores
of Hampton and Seab£ook Beaches, ¥bb currents depﬁsit material on the bar |
opprogite the harbor entrance and in deep water offshore, ' Tidal currents
pass over the low soufh Jetty and move material from the north end of
Seabrook Beach; |

%5+ The greatest porfion of the normal supply of 1ittora1'drift
" probably moves along the.offshOQe bar .opposite thg‘harbor entrance under
the influence of normallwave action and does no% reach the northern end
of Sesbrook Beach, The principal movement of material from the‘seéward
éhore of Seabrook Beach is effected-fy wave generatéd and tidal cur:énts.
The matérial is largely deposited behind the south jetty and carried 6ver
the jetty into the harbor entrance vhere tidal currents transport it as
described above, .

36, There has been & net gain of material since 1940 in the
beach zone above thg low water line along Hampton Beach south of

Proflle A and along Seabrook Beach as. far south as Profile L. Duriﬁg
the same perlod there was a congideradly larger net loss of material

opposite both beaches between the low water line and the 18-foot
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depth contour, This indicates the possibility that offshore material
is moved landward to toth beaches and contributes to the shoaling of
Hampton Harbor and formation -of the bar at the harbor entrance,

37« Method of Modifying Rates of Supply and Loss. -~ The only

practicabtle method of incressing the rate of supply of beach material
north of Haverhill Street is by adding material to the beach, The

large volume of sand which has accumulated in Hampton Harbor would
be a suitable source from which sand could be suppiied by hydraulic

dredging, Borings taken in the northern portion of Hampton Harbor
gshow that an ampie supply of sultable béadh buildihg material exists,
38, Breakwater or groin construction or enlargement of the
jetties at the Hamptén Harber entrance are not practicable methods
of redncing the rate of loss north of Haverhill Street, _éreakwater
constraction would ﬁe very costly and could have a detrimental effect
on adjacent shore areas, In'view of the moderate amount of littoral
drift, periodic replacement of beach Llosses epesrs to be & more
ecoromical method of maintaining the beach than construction of.
groins, The H#mptén Barbor jetties, even iftenlarged, are located
tob fér ﬁéay‘to have any appreciable effect on tﬁe problem ares,
Increasing the impounding capacity of the jetties could result in
infercsption of beach building material which now supplies that
ghore to tﬁe south ﬁhich is beyond the influence of the Hampton

Harbor entrance and itg offshore dar,

39. Design Criteria, - Restoration, protection and 1mbro§e.
ment of the indented shore north ofxBavefhill Street should provide
‘that the beach be filled to the general allgnment of the #dj&canf
high water shofe liﬁe to the south witﬁ sand of size équal to or
greéter thaﬁ that now COmposing the beach. Tidal observétions at
the_Portémouth Navy Yarad, aboﬁt 12 miles north of the Hampton
~Herbor entrance, over an 18.year ﬁeriod, indicate that tides ex-

ceeding a height of three feet above the plane of mean high water,
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correéponding to a tide of 11,3 feet above the plane of mean low
water at Hampton Beach, occur on an average once in two years,
At a high tide stage of 11,3 feet, fhe maximam height of‘waves
- reaching the low water line would be about nine feet and two and
one-half feet at the high water line, An elevation of berm for the
fill of 13 feet above mean low water would be the minimum necessary
under these conditioné.‘ The quantity of fill to be placed chould
be determined-by the profile condition of the existing beach,
For the minimum quantity necessary £he volume shéuld be computed
asg&ming a glope of 1 on 15 from the top of the horizontal berm
down to an elevation 7 feet above mean low water and 1 on 40 be-
low that elevation, Fill placed in accordance with the ahove
criteria should provide a minimum beaqh'ﬁidth above the méan high
water line fronting the existing sea wall gf 150 feet and a beach
berm width of about 80 feet.

V. PILAN OF PROTECTION

4O, Plan Selected. -~ The plan selected consists of widening
to & 150-foot high vater width by direcﬁ rlacement of saﬁd fill; 5,200
feet of shore extending northerly from Havérhill Street ﬁith-an
- added 25.foot widening along 1,260 feet of the northern énd of fhe
fi11 area, The details of the plan are shown on Plate 8, The
sand fill would restore past losses of beach material, It would
approximately doublé‘the sand beaéh area bordering the new sea
wall which.éxtends 3,400 feet north of Haverhill Street, It
'would widen the remaining northerly 1,800 feet of narrow coarse
beach thereby providing nesded protection for the ases wail,_',
walk and shore boulevard, and it would improve the beach composi-
tion meking it usable for recreational purposes, The total estinr
mated quantity of f£ill required is 340,000 cuble yards of vhich
50,000 cﬁbic yards representé the £il1l for the added 2h-font widen-
ing along the north end of the Yeach, This added widening is located

in the portion of beach from which losses of material are sxpected
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t0 be largest, ‘I’ﬁe added widening will pormit utilizatiqn oi‘ this
fill area ag a feeder beach in assist in maintenance of the shore _to
the south without impsiring its protective vaiue..._ Iosses of‘ mo.terial,
will necesaitate replenichment of the sand f£ill to 1naﬁre maintenance
of an adequate width of beach, losses between Haverhill Street and
Profile A, landward of the 18-foot depth contour, computed from com-
pérative surveys run during 1940 and 1952, were épproxima.;ely 15,300
cubic yards per year, Estimnted losses along the remainder of the
proposed fill area north of Profile A, 2lgo landward of the 18-foot
dépth contour, based on changes which occurred at Profile A from 1940
to 1958 have been about U000 cubic 'yards per yéar. Poriodic replace-
ment of fill losses at & rate of 22',700 cubic yards per year sho_uld be
sufficient to maintain an adeqxiate width of beach,

‘41, The direct placement of sand £il1l along the remainder of
the shore extending ﬁofthv:ard to Grgaat Boars Head to. provide a Pro--
tective beach is not regarded as belng practicadble, The o:fientation
of the shore hére with respeet to the a.ngle of approach ‘of waves is
such that sand fill would be lost at too vrapid a rate, .This shore area
can begt be protected by armoring it ageinst wave attack with riprap
revetment andfor construction of a new sea wall, The legislature o:t:
the State of Naw Hampshirg hag elready authorized such construction
in accordahce wifh a plah jproposed by the New Hempshire Department of
Public Works and Highways. The proposed plan provides for extension
of the new concrete see well now frontiné the business digtrict ap.
proximately 1200 feet northward and proteciion é:f’ the -z'emainder of the
staté—oﬂmed shore to Great Boars Head by piacement of ripf'ap revetment
or construction of a riprap mound or _wall. :.{F{'It provides for similar con-

struction along North Beach located north ofiGree.t' Boars Hesd, The
above work would be done in connection with propo‘sed imprbvement of ‘Ithe
shoz;'e‘ boulevard and proposed construction of raddit_ional parking areas
between the héulevard and ‘Ehe shore. The authorized project, oX-

clusive of the boulevard improvement, is estimated to cost
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§1,275,000, & portdon of which cost represents the State of New
Hampéhire‘s estimnted sghare of the cﬁat of & Fede:ai rroject

for protection of Hampfon Beach.‘ The Pederal project considered,

ag described in the precediﬁg paragraph, would provide a protective
sand beach in front of the proposed concrete sea well extension and
along a portion of the proposed riprap revetment adjacent to it.

The parking area znd road north of the proposed sand fill cen be’
protected adequately by riprap revetment and a riprap mound or wall
vgenerally as authorized by the State legislature, The Staté_éf‘ﬂew"
Hampshire has not requesteﬁ development of any plan for the.area as &a -
part of this cooperative study. The State axthorizing act has made
appropriation of State funds dependent "on adoption of a . project by the
Unitgd States for protect;on'of.the‘beach. | -

VI, ECONUMIC ANALYSIS

.42, General, - Detailéd'estimates of costs are included in
Appendix H, Detailed estimates of benefits are included in Appen&ix
Jo Estimates have been made in accordance with OCH lettqis dated 18
Uctober 1951 and 21 July 1953, sﬁbject'“Proposed‘Practices for Economic
Apnlysis," File BIGKW 800,12,

43, Pirst Coste - The estimated firsthosf, on curren$ prige levels,
of restorati;n, protection and improvemeht of S,EOGIfeet of the beach
north of‘Have¥h111 Street by direct placement of 340,000 cubic yards
of sand fi1l, as shown on Plate &, is $420, 000,

L4, 3Benefitg, - The estimated benefits have been édjusted to
'reflect-the real vorth of the gonds and services gained ms a resulf
of the project, DBenefits are based on diresct damagés prevented, on
“the recreational Qalue of restored and improved public beach space
and on the increased earhing power of recreational propertiess
.Other benefité, not evaluated, consist of prevention of anticipated

direct damages o exlsting and proposed facilities; (sea valls,



higﬁways, parking aress and buildings which will be endangered by
continued erosjon), increase in value of recreational property
located behind and adjacent to the shore and prevention of loss of
existing businéss returns, Nonmevéluated bgnefits are indigated
by economic date in Appendix I, and they are described in Appendix
J. Adjusted es#imated{benefita are as followst

Direct Demages Prevented $ 5,830

Recreational 22,030
Increased Earning Power ‘ 36,060
Total -  $63,920

15, Interesfs. « The dee:al intérest in a shore protection
project is considered to be essentially fhe benefit secured by
the United States as a land owner, Non.Federal public interest
is defined as, (a) the benefits accruing to & State or political
subdivision thereof as a land owner and, (b) the benefits accrﬁing:
to the general puﬁlic. ﬁrivate interest is defined as the benefit
deriveg.by iﬁdiViduals or non-pudblic groups of individuals on éc-
count -of ownership of lands and business enterprises affected, A1l
evaluated benefits included in the'preceding paragraph are clagge

ified as follows:

Benefit Federal Non-Federal Public Private Total .
- Direct Domages
- FPrevented . §0 $ 5,830 $0 $ 5,830
Recreational - o 22,030 0 22,030
Increased Barn-
ing Power - -0 0 36,060 - 36,060
Total 40 $27,860 . 436,060  $63,920

46, Allocation of Costs, w The Federal poiicy for the expenditure
of Federal funds fo: the protection and improvement of shores ovned. by

States, munigipalities and other political subdivisions is set fdrth in
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Public Law 727, 79£h GohgreSs, 2nd Sessiong- 15 accordance with thig
policy, the Federal share of the cost can equél but not exceed one-
third of the first cost of construction, but hot,the maintenance, of
workes for the protection and improvgment of publicly~owned chores,
The project considered is for protection and improvement of.a shore
which is all publicly-owned. First costs, sllocated as one-third

Federal and two thirds non-Federal are as follows:

Pederal share $140,000
Non-Federal share 280,000 -
Total $420, 600

47. Annual Charges., - Annual charges are based on the Federal

and non;queral share of the estimated costs on current price levels,
Interest has been computed at a rate of 2,5 percent on all funds.

A useful.life of HO years ﬁas,been assumed in dgtéfmining amortiza;‘
tion charges, A summary of aﬁnua& charges is given bélow:

Annual Gharge ‘ Federal ¥on-Federal - Total

Interest and Amortizetion  $k4,940 $ 9;870 ~ $14,810
Maintenance . o 22,700 22,7¢0
Total - SO0 $32,570 437,510

b, Justification, - The estimated annual benefits and costs and

the resulting ratio of benefits to costs are listed below. The ratio
of benefits o costs reflects the real worth of the gdods and gervices

galned as a result of the project compared with the goods and gervices

needed for the project,

Bstimated Annual Benefits $63,920
Bstimated Annual Costs . $37;510

Ratlo of Benefits to Costs .“1.7 10 1,0
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49, Comments of lLocal Interests, — Close contact has been main-

tained duri;ag thé study with the cooperating agency, the New ‘Hempshire
Forestry and Recreation Department, through its Recreation ‘I)ivision,
and aleo with the New Hampshire Department of Public Vorks and High-
ways, tfne official state agency vhich deals with all engin_eering
pmatters for the cooperating agency. Several conferences were held,
& copy of the draft of the report was loaned to the cooperating

" agency for revisw. All interested part':les concurred -in‘ the desip.
ability énd need.for the. restoration, proﬁection and improvement of
Hampton Beach by direct placement of sand fi1ll, A preference was in-
diqafed for groin construction for maj.n'l;enancé of the northern end
of the fill area instead of the proposed added widening of this area
and its use as a feeder beach, . Such groin construction had beén in-
cluded in a preliminary plan which had been previously discmesed, Yo
serious objection was raised; to the propésed plan on this basis,
however, - All interested parties agreed that the plan recommended

in this report was satisfactory and Iacceptable. The agencies rep-
resenting the state of New Hamp'shire strongly favor adoption of the
recommended pro,jeét. |

i

50, Responsgibilities of Local Interests, -~ The conditions of

local coopération_ ligted below were explained and discussed with the
cooﬁerating agency and thé Depertment of Rlblié 'Works and Highwaﬁ.
No objections were raised to any of the conditions, It was the
unanimous opinifon t;hat th.e conditions of local cboperé.tion can and

" will be met when required. Local interests are required toi

2, Adopt the project described herein;

b. Assure maintenance of the protective ahd improve.

K ment measure during its useful life as may be
required to serve its intended purpose;
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.

¢» Provide at their own expense, all necegsary lands,
eagements, and rights.of-way;

d, Hold and save the United States free from all claims
for dameges that mey arise before, during or after
prosecution of the work;

e kssure that water pollution that would endanger the
"~ health of bathers will not be permitted;

;_f;. Assure contimied publio ownei'ship of the ghore and
its administration for public use only:

g+ Agree to approval by the Chief of Engineers, prior
to commencement of work by local suthorities, of
detalled plans, specifications, arrangements for pro-
secuting the work, adequacy of the proposed work and
the assurances as listed Bbove,

ViI.

5l. Gonclusions.l - The ‘lDivision Ingineer concludes that the
plan described in Port V of this report and shown on Plate 8 of the
drawingé is the most suitable method of restoring,protecting and '
improvéng that portion of the shore of Hampton Beach extending north. .
ward from Haverhill Street, ![;he ﬁlan 'coﬁsidered is justified by
evaluated bensfits, Benefs.:t's vhich cannot be evaluated would adé

' substantially to the Justification. The nafure and amount of pubdblic
‘bene.fits are sui;ficient to warrant the maximum one-third participeation
by the United States in the‘ first éost of the propﬁsed constructlon
in accordance with the policy established by Public Law 727, -79th
Gongreas', 2nd Session, No water poliution axistg which would endanger
the health of bathers, It 'ié advisable for the Unlted States to
adopt a pfoject authorizing Federal participét.ion in the construction
of the proposed works by contribution of one~third the first cost
thereof, |

52+ Recommendations - It is recommended that the United States

adopt a project for restoration, protectio'n and improvement of Hampton
Beach, New Hampshire, generally as described in Part V and as shown

on Plate 8 of this report, by authorizing Federsl participatioan by the

- 2] -



contfibution_of Federal funds in an amount equél to 6ﬁe—third the
first cost of widening to a general width of 150 feet by direct

_ placement of sand fill approximately 5200 feet of beach adjacent to
| and eitending northward from Haverhill Street with an‘addéd 25;foot
widening along 1250 feet of the northern end of thé fi1l area, The

redommendation is subjectlto the conditions that local interests will:’

joo

. Adopt the project described herein;

b, Assure maintenance of the protective and improvement

meagure during its useful life as may be required to
gserve its intended purpose;

Ce Provide 2t their own expense, all necessary lands,
cagements, and rights-of-way:

d. Hold and save the United States free from 2ll claims
for damages that may arise before, duriang or after
prosecution of the work;

e &ssure‘that water pollution that would endanger the
heal th of bathers will not be permitted;

fo Assure continued public ownership of the shore and its
administration for public use only. '

The recommendations are further subject to the conditions that the
adequacy of the work.prpposed by local authoritieé, detailed pians,
Epecifications,.assurances that the regquirements of local cooperation
will be met and arrangements for ﬁrosecuting the work.be approved by
the Chief of Engineers prior to commencement of wﬁrk.

53. The estimated amount of Eederal participation in.accordﬁ

ance with the foregoing recommendation is $140,000.

L, H. HEWITT .
Colonel, Corps of Engineers
Division Engineer

18 Inclosures
10 Appendices
g Plates
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APPENTIX A
- GEOLOGY

(From "The Geology of the Coast of Northeastern Massachusetts™
: . by Newton E, Chute and R, L. Nichols)

1, Gimgal and Pogt Glacisl Changes in Levels — The Néw '
England Coest is 2 shore line of submergence. Most of the sﬁbmergance
of the lend with respect to the lev.e].. of the sea occurred during the
glacial epoch, within the last 1,500,000 years vhen a series of ice
sheeta iepeafbédly advanced and retreated over the area, The amount
of submergence increaged nor thward i;rom New York Gity. through New
_ Engl;and. It has been estimated that the submergence amounted to ot
least 1,200 feet in the vicinity of the Gulf of Maine, a body of
‘water-b'orderéd by Hampton Beach, and that most o'f the submergence -
occurfed _priox; t0 the advance Sf the lagt glacier which melted ;E‘ro:n
the coastel reglon 25,000 to 39,000 years ago, The retreat of the
last glacier \1-:as accompénied by a gradual rise in the level of the
sea as water was returned to 1% and also by a slower rise in the
level of the land as 1t was released from the ice load which had
covered 1%, Thé net result for the Ipswich area, located sou’tﬁ of
Hamp ton Beach, wgé. that sea level rose more than 30 feet higher on
the land then 1t oc'cupies today.‘ With continued melting and rom
't'._reat_oi‘ the glacler, the 1and continued to rise at a rate exceeding
that of the ocean, resulting in a new stand of the sea 20 feet or |
more lower with respéct to the 1and than 1t occuples today. This _
lowest stand of the sea is belisved to have occurred 10,000 to
15,000 years agoe. Since then, sea level hasg Tisen to_ its present_
position, This last rise in sea level or submergence of the coast
may have ceassd 3,0'00'1?0 5,00Q years ago since vwhich time the posi~
ti_on of the land relative to the saa' hasg remain.ed.essentially stable,

2. Glacial Deposits. ~ Material pici:ed. up and transported by

the glaciers and deposited when they melted and retreated from the
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area are the chief sources of sand in the New England.beaches.

The glaclsl ddposits sPe deserfbed as €131 sad oubvashy D41l
dqposits are thoge laid down directly eithér ﬁnder the ice or drqpbed
from the ice when it melted, Tili is unsorted, unconsolidated
heterogeneags material ;anging in $ize from boulders to clay and it

- is sometimes called boulder clay, Outﬁash is;msteria1 whiqh in the
process of deposiﬁion w#s_acted.upon by streamg of glacial melt
waters, Untwash 1s, thérefbre, more or less stratified gravel, sand
and silt. The only visible glaciel deposit in theé vicinity of the
shore of Hampton Beaaﬁ is éreat‘ﬁoar's Head, a drumlin composed o:
hard, compact, blue colored clayey $ill, ‘The‘tﬁp and south side of
this drumlin is covered by & few feet of roqghi& stratified cobble
and boulder gravel probably deposited on the original drumlin as a
keme or kame terrace, Other till deposits reportedly existed at one
time ;s islands_opposite Hamnton Beach in the form of drumloidal
hills tut these islands hav.'e. been consumed by 'ﬁrave action..

e Bedrpck. ~ The rock that underlies the embayeﬂ,areaibétween

Cape Ann and_ére&t Boarls Head is chiefly Salem éabhro—diorite,

: Newburypoft quartz diorite and Lynn volcanice complex. The above
‘rocks are more éasily eroded than the granite and guartzite found
at Cape Ann and north of Great Boar!'s ﬁead. The existence of the
embayment between Cape Ann and Gren$ Posr's Head bas heen atdrie . .
buted to the fact that rocks in this area are less resistant to
erosion than those along adjoining shores, Several rock outcrépa
are visible along the north end of Hampton Beach adjacent toiGreat
Boarts Head, at hnd,neaf the mouth of Hampton River and one offshore
-from Seabrook Beacﬁ. No other outcrops appear to the saﬁtﬁralong
Salistury Beach, Plum Island and Castle Neck tut they do occur at

both ends of Coffins Beach,



4, Urigin of Beach, — Hampton Beach is the north end of a

barrier gang barlsqparating‘sélt narshes from the,océan. Thié har
extends southward from Great Boar!s Head 1nclﬁding sbabrook and
Salisbury Beaches and Plum Island, The bar owes 1tsrfofmation prin-
cipelly to the action of waves.whicﬁ threw up mate:ial from the
_ocean Pottom creating bars which retreated landward to form the |
present beach. The conditions leading to the formation of the bar-
rier beach were fﬁvorable. The deposition of ciay, outwash sands and
gravels and materials brought down by streams obliterated the irregu-
1aritiea in the bedrock gurface of%share,.thereby forming a gentle,
regular seaﬁard slo?e. flacial deposits were'probably the princiﬁal
source of sand., Due to this gentle slope, wavesg bpake at a consid.
erable distance offshore, moving san& shorevard and forming ridges
pafallel to the shore. Goﬁtiﬁﬁed zdditions $to the ridges or sand
-hars resulted in the formatlon df & barrier beach separated from

the mainland by & lagoon, This barrier beach migrated landward as

a result of wave and wind action and the marsh behind the beach was
formed a8 2 result of deposition and shoaling in the lagoon. Mate-
rial for formation of the barrier heach was also contributed by 1it-_
toral drifting from Great Boar's Head; Such drifting.was probadbly
'mora important along the north end.of tﬁe barrier bar which,now
_constitutes Hampton Beachjadjacent to Great_Boar‘s Head than fafthar
south, Existing e#idencé indicates that drifting along the shore 1s
moderate with oﬁiy a slight predominance in a southwerd direction,
The absence of any lafge amount of accretion at-the updrift side-df
existing jetties at the mouth of Hampton and Merrimac# Rivéfs and
:quresponding erﬁsion on the downdrift side as might be expected if

. there were cne predominant direction of drift indicates ﬁhat_no‘

large predowinance existe, A general southward drift of beach sands

b3



1s indicated ¥y the greater accumulation of beach and dune sands
in the southerp part of Plum Island and at Castle Neck and Coffin
Beaches located south of Flum Island, Some material is also be-
lieved to have been contributed by erosion and movement of sand

from formerly existing drumloidal islands which no longer exist,

5. Future Trends, ~ The general tendency of shoreé currents
to move’from north to south should result in confinued southward
movement of eroded material from the north to the gsouth. Retrow
grading of Bomp's Head and’béaches located to the north will con~
tihue_while prograding continues in thé Gast@e Neck region, As
the northern area retrogrades, more and more bedrock will be
expoged, thereby reducing the supply of materisl to southern
beache;.' Hampton, Seabrook, and Salisbtury Beaches and FPlum Island
wlll also retrograde, a process which should c¢ntinue for hundreds
of years. Eventually, as the supply of material is reduced by
exposure of more bedrock, the Castle Hill region will also retro-
gradé. Ultimately, thouaépds of yéars from now, the shore line
will be fﬁr iniand of 1tg present position and lined with bedrock

cliffs similar to those now found on Cape Ann,



APPENDIX B_
BEACH COMPOSITION

1. Avallable Data - Hamgton, Seabrook and Sal:.sbu___ry Beaches, -
Sand samples were taken along Hampt on, Seabrook and Salisbury Beaches -

in conne ction wlt.h a prior beach erosion investigation during August

1932, .ThéOgampleg were taken at mean high water level, mid-tide level,
and at a dep&h IO.feetgbelqw-mean IQW'watef. Median diameters of
these samples are tabulated below, Samples were taken on profiles
designated by letters from north to south aiong Hampton and Seabrook
Beaches and by numbers in the Hampton Riﬁer inlet chamel, Samples
along Salisburleeach were taken on profiles designated. by stationing
from south to north. Locatims of profiles and samples are shown on

Plate 1. In addition to the above, six samples of beach materil

- were taken at mid-tide'level along Hampton Beach during November 1952

it "“— ~ - - ————n

‘Median diameters and classificatiOnt of these samples are tabulated below

and their locations are shown on Plate 4.

SAMPLES ALONG HAIIPTON AND SEABROCK BEACHES (1932)
MEDIAN DIAMETERS IN MIILINETERS

. Inlet
Location ' - M,H.W. Level Half Tide Level  10~Ft. Below M,L.W. Channel
Profile A 0,165 0,203 . _ 0.152
" B 0.246 0.178 0 0140
¢ 0,177 " 0.406 0.140
o D - 04229 ' 0.279 - 0,178
" E 04246 04279 0.152
" F 04254 Oeh57 ' 0.152
" J 0.279 ' 1.245 .-
" K 0.305 0.267 0,267
" L 0.292 . _ Qo4 - 0,216
" M 0.394 0.381 : 0.267
Inlet No, 88 1,105
) n 89 . . . 0.135
L+ B ‘ : - 0,351
"noono9L ' 0,546
-

" 95 - . 0,709



SAMPLES ALONG SALISBURY BEACH (1932
" MEDIAN DIAMETEIS IN MILLTNBIERS

Location M.H. W, Ievel Half Tide level 10~Ft, Below M.L.W,
040 0.533 - 0,483 0.483
204 0 O44ihi5 0.305 - 0,203
30 £0 0,483 04343 0.241
LO £ O 0.406 0,533 0.241
50 £ 0 Q4546 Oulil5 0.234
60 £ 0 0.429 0,353 0.178
72 £ G 0,483 04330 04229
79 40 0.343 0.305 0,203
90 £ 0 04279 0,246 0,229
100 £ @ 04279 0,254 - C.216
110 £ o 0.279 : © 04254 - ‘ 0,229
120 £ @ 0,305 0,267 0,229
130 £ 0 0,279 - 0,305 - 0,254
140 £ 0 0.330 04267 0.241
150 £ 0 0.279 0.775 0.254
160 #°0 0254 0,218 0.216
170 £ 9 . 0.254 0,330 0,203
178 £ 72 0.279 ' 0.234 . 0.203

ADDITIONAL SAMPLES ALONG HAMPTON BEACH (1952)

| ) CHARACTRE, OF
GRAIN SIZE IN MILLIMETERS. MATERIAL IN PERCENT
SAMPLE MEDTAR TFINE T MED, T COAREE ]
NUMBER RANGE DIAMETER _ SAND  SAND SAND
51 0,078 = 2,0 0 40 57 43 0
.52 0,078 = 4.8 0.16 9 9 1
B 3 0,078 ~ 2,0 0,30 68 © 32 0
8k . 0.078 - 2,0 0.25 80 20 ©
55 0,078 ~ 2,6 = 0,21 82 18 0
86 0,078 -~ 0.48 0,18 S b 82 15 3

2+ Available Data South of Salisbtury Beach. = Median diameters of

_beach sands alohg Plum Island, Castle Neck, and Cof fin Beach extending south—.
ward from Sallsbury Beach are available from “A Téxunal Study of Certain New

| England Beaches," a doctorate thesis by Marshall ‘A, Schalk, Harvard

University, 1936. These samples were taken at mean high water level, low

to mid-tide level and st the sand dunes, Other samples along the north end

of Plum Island ard in the Merrimack River entrance were taken during 1952

" in connection with a beach erosion investigation of Plum Island., 4 tabu~

lation of median diameters of all samples along the above beaches is included

in thé Divi sion Enginéer's feport on the cooperative beach erosion control

study of Plum Island, MasSachusetts, dated August 29, 1952,



“

3. Comparison of Composition of All Beaches Between Great Boars Head

and_Cape Ann, ~ All beaches located in the shore indentation extending
southwafd f_rorﬂ Great Boars Head t.o Cape Ann are sandy in composition., The
shore along_the‘ north end of Plum Island is coarsest in composition. The
beaches are progré’s;sively finer northward from Plum Island along Sglisbuxy s
éeabrbbk and Hampton Beaches.. The composition of the share of Plum Island
is progressively finer from north to south and this change towards finer
material continues south and east of Plum Island along Castle Neck and
Coffin Beach, Available samples at the high water level indicate thab
Hémpton Beach is finer than other beachés im.restigated. No samples ars
available at, :the hig.h'\water level at Coffin Beach, Samples taken between
the half tide and low tide level at Coffin Beach were i‘in'er than those

ab the half tide level at "Hampfon Beach, indicating that Coffin Beach

may be as fine or finer than Hempton Beach. Samﬁles‘of of fshore mate-
rial opposite Hémptén , Seabrook an.d Salisbury Beaches were finer than

the onshore materia)_.; Samples of offshore material in the Hampton

'River and Merrimack River 'entrance-s and opposite the north end of Plum
Island are consiﬁeré.bly coarser than the onshore material. All samplss
taken at mid-tide level along Hempton Beach during 1952 were predomihantly
composed of fine sand,. The ccmposi.tj.on ‘of tl:'lis sand was progressively
oarser from north to south from the approximate position of Profile

A to Profile D, was finest in .the‘- vicinity of Dover Avenue south of Profile

E and was coarsest near Town Rocks north of the north jetty.



‘_'\_’/ \w-r'

APPENDIX €

T1DES

1, General, -~ The tides at Hampton Beach are semidiurnal, The
mean tidal rangé-at the entrance to Hampton River is 8.3 feet and the
gpring range is 9.6 feet,

2. Tidal Observations, ~ The nearest station to Hampton Beach fdr

whicﬁ United States Coast and‘Geo¢et1c SurQe& tidal'observatiOns_povering
a long period are available is located at the Portsmouth Navy Yard, Ob-
servations at Hampton Beach énd at other locations near Hampton Beach

are of short duration, The locations and aﬁproximate durations of tidal
observations in the viciﬁity of Hampton Beach and their distance from

Hampton River are listed below!

g Duration of Distance (miles)
Location ' Qbservations from Hampton Beach
Portsmoﬁth Navy Yafd, Maine 18 years . 12,1
Isle of Shoala, New Hampshire 3 monthg 11;7
Hampton River, New Hempghire 5'montha 0.0
Merrimack River Entrence, Mass, 1,5 months o3

3. Highest Tides, ~ 4 compérison was made between the 26 highest
ohserved_tides“at'Hampton River for the periods September i-18, }928
and July 1-November 31, 1931, and the corresponding high tides for the
samelperiod at the Portsmouth Navy Tard to determine whether variations
from the mean fangé of tide were comparable, The largest difference
between the varlations was 0.2 of a foot and this difference occurred
twice, The variations showed a difference of 0.1 of & foot 15 ﬁimes
and were eoxactly alike 10 times, A similar'comparison was made with
éhe Pdrtsmouth Navy Yard obserﬁations using the 16 highest observed

tides at Goaport Harbor, Isle of Shoals for the periods June l-July 31,
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1928 and September 15-October 17, 19h1; and all the higﬁ ﬁides ob-
served at the Merrimack River entrance for the period August 15-31,
1928. The maximum difference between_fariations for Gosport Harbor
was 0.2 of a foot and it oczurred twice while-differgnces of 0,1 of

& foot ocqurred 6 times and 8 variations werec exactly alike, . The maxi-
mum difference between variationa.for the Mgrrimack River entrance

vas 0,3 of a foot and\it occurred once while differences of 0.2 of &
foot occurred 6 times, 0f.0,1 of a foot 1k times, #nd io variationé
were éxactly alike. The eﬁcellent agreement beﬁweén fhe variations in
tidel heights from the planes of mean high water at each location in-
 dicates that tides at the Portsmouth Navy Yard are typical of those
along thig entire area, The frequency of 6ccurrence of tides 1, 2,

3 and 3.5"feet or more above thelﬁlane of ﬁean high water waé deter.

" mined from the daily high water observations for the years 1927-193k,
1941, and 1943-1951 at thé'Portsmouth Navy Yard, It was found that
 tides exceeded the plane of mean high water by 1 foot or more on an
-average anmuel basis 107 times, by 2 feet or'ﬁore 12 times, by 3 feet
or more 0,45 times; and by 3.5 feet of moré 0,17 times, The highest
tide exdegded the plané of mean high water by 3;9 feet on Névember 30,
1944, A summery showing the total number of occurrences and the amount:
of excess for a1l tides which exceeded the mean height by at least 2

‘feet for thg‘entire period of record (17.7 years) ia given below.

TIDES EXCEELDING MEAN HEIGHT AT PORTSMUUTH FAVY YARD, MAINE

Peet in Excess ‘ Feet in Excess

of Mo He W . No, Occurrences of M. H, W, No, QOccurrences
2.0 - 52 - 3.0 2
2.2 . Lo ; 3.2 1
2.3 18 - 3¢3 2
2,4 18 3.k 0
2.5 . 14 345 1
2.6 10 3.6 1
T 3 3.7 0
2,8 , 2 3.8 0
249 : 5 3.9 1



APPENDIX D
CURENTS

ls Currents Opposite Hampton and Seabrook‘ :Beaches (From Beach Erosion

Board report, "shore Protection at Hampton Beach, New Hampshire" dated July

15, 1932)e ~ Observations of the paths of 56 subaqueous floats off Hampton
Beach i‘rdn Great Boars Head to and into. Hampton River and I-farbpr ang of £
Seabrook Beach to the Neﬁ Hmnpshire—Maésachusetts 1line ,1& ere made under as
many varied conditions of tide, wind, and sea as possible fram August to
| November (inclusive) 193l. Thése observations indicated that the inlet
tidal current predominated over wind or Litboral curvents bub thab this -
.predominance decreased i‘apid]y as the dis‘banoe from the iplet increased.
These tidéi currents became practically negligible to the north of Haverhill
Si;-reet and to the south of Thompsan Rocke Conditions varied with the i'ange
of the tide ard the strengﬁh and direction of the wind. No eddy curren*ﬁ was
observed for Hampton Beach but such a current was :i.ndicated‘ by several. floats
at the north end of Seabrook Beach, _ | ‘

2+ The average veloclity dming the time observed and the maximum
-velocity attained in one-half hour were compubed for sach float path.
Floats observed opposite the beach away from ‘the influence of the stronger |
inlet tidél cwrrents had avera.ge‘ velbci_ties Vary:lhg from 0403 t0 0sL5 feet
per second md maximum velocities varying from 0,08 t-b 067 feet per second.
In the same sections off the shore, the greatest observed-velocity that was
unquestionably dus to tidal current alone was 020 feet per second and it
occurred when the range of ‘t;ide was 9.8 feet, The velocities of floa‘bs'
which were considered to have been motivated primarily by wind currents
were found to vary from 0e6% to leL%, averaging 1.0% of the corresponding
estimated wind velocity, the variation occurring with different lengths of
floatse Away from the inlet and seaward of the line of breakers, wind
current s 'predcxnina'bed. A study of U«Se Weather Bureau wind data indicates

'D..]_



& general though not very great preponderance of northeast winds over south-
east winds causing prevailing curremts fram north to south..
3¢ Currents in the Hampton Ri_ver Entrances ~ Currehts in the inlet

were observed by means of a current meter suspended fxom the old Hampton
River Bridge djn-ing flood and ebb of the tide in the period August-Novem-n
‘ber’ 1931. These obéervations showeds ~ .

(1) That the velocity of the inflowing curreht on flood tide is
approximately equal to the velocity of the outflowing current on ebdb tide
(the fresh water run-off being negligible)s |
_ {2) That the time of maximum velocity occurs nearly at mid-tide
.and slack water occurs approximately at the times of high and Low wa.ter,

“but variatidns of as much as 1 hour may occur from ‘thesa times.

(3) That the largest observed value o_f the mean velocity in the

center vertical was 5s6 feet per second accompanying a tidal. range of 109

feet.
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APFENDIX E
PREVAILING WINDS AND STORMS

le Generals - United States Weather Bureau records are available for
| weather stations at locatlons which indicate the type of winds which éan be
- expected to occur at Hampton Beach, - The nearest station is located at Bosten,
Massachusetts gpproximately 39 miles south of Hampton Beache The other staw
. tion is located at Portland, Maine approximately 57 miles north of Hampton
Beach.

2+ Prevailing Windse - Wind diagrams were prepared based on howrly ob-
servations of wind speed and direction at Boston and Portland for the threec
' year period, Ogtober 1949 to Segtember 1952, These diaérams are shown on
Flate 1o They both show a high preponderance of duration for westerly winds
with the duration larger from the no;'thwest quadrant _than from the southwest
quadrant, Thg largest duration at Boston was from tﬁe southwest direction
while at’ Portland it was from the west northwest dirvection. {Winds from
easterly directions, the only winds which generate waves that appreéiably
affect the shoi'e of Hampton Beach occurred about 25% of the time at both
Boston and Portland.; The duration of these easterly winds at Boston was only
- glightly greater from the northeast direction and quadrant over those occure
r:!.Fg i‘rom the southeast direction and quadrant. The duration of t he easterly
win;ls at Portland was greateét from the north northeast direction and the
northeast quadrant, the prevalence over\soubheas’oe;-ly winds being more marked
'bhan at Boston, Wind roseé showing average winds in S;degree squares for the
northeastern United States, compiled fi-om records of the United States Navy
Hydrographic Oﬁ‘ice, are also shown on Plate,i,. The rose covering the area
including Bostan, Portland and Hampton Beach shows a high preponderance of
winds from weéberly directions, and a predominance of winds from the north-
eagt direction and quadrant over other winds having easterly components. It
can be concluded from the above that the prevailiﬁg winds blow from westerly
directions or offshore with respect to the study area, and tha.t winds which



blow onshore prevail fram the northeast quadrant. Means published by the
Us Se Veather Bureau in 1952 Local cla'imé.tolcgical Summaries show that winds
at Boston prevailed from the northwest direction based on a 17.year records
and winds at Portland prefailed ffoﬁ: the south direction,'li':ased on & 77. Year—
record. This indicates a possibility that the threewyear period used above |
for detérrhiné&tion of wind expectancy may be too short to give réliél.bler I'
results, |

3¢ Storm Windse = A summary of the number of gales compiled from
records of the United States Weather Bureau at Boston, Massachusetts,
covering the 7S~year period 1870 = 1945, inclusive, is given in the follow-
ing tables ' | |

Gales (1870~1945, inclusive)

Total

Direction N M2 E SE 8 S W M Tofal
Nos of Gales 3 80 9 1 12 15 13 14 160
Percent of Total 2 50 6 g 7 9 8 9 100

The above gales represent. ma.jor\ disturbances accompanied by high wind speedé
of long durat.'ion',, Classification of direction of each gaie was made in’
-aocordance with the predominant direction of wind, Variations in direction
duri_ng. gales are not accounted for, From thé above, it is apparent that .
there has'been a high preponderance of severe northéa._s‘_b gales. _

Le A tabulstion showing the duration of winds, their direction and
speeds compiled from United States I-Jeatﬁer Bureau records for Boston and

' Portland for the period October 1949 to September 1952 is included belows



‘Wind Speeds and Directions (October 1949~September 1952 inclusive)s

 Boston, Massachusetts
Number of Hours

ind Speed  Ow3 Le7 B8a12 13-18° 19-21; 25w3L 32..36 39-46 4T & Total
(MoPnHo) Cver
Direction : -
N 24 198 59  Lis 72 35 b L 1,367
MNE 21 126 385 306 @ 9L 28 6 1 g6h ¢
NE 30 235 385 3% 171 42 18 5 1 1,277
ENE 36 W6 238 237 116 28 1 1 803
B 2, 167 397 339 118 35 6 1L L 1,101
ESE 28 18h 480 - 327 67 22 2 L 1,11h_
' SE 19 204 -h5L 368 58 I . 1,104
SSE 16 208 417 160 30 10 8kl
s - 29 273 L9B 209 53 . 23 3 2 1,190
SSW 17 248 555 L22 106 23 L b 1,379
SW 22 L4o 1,620 1,389 307 62 17 2 3,859
WSW 18 22 691 L2l L7 2 1 1,40k
W 18 261 677 LoB 55 18 L 1,438
W 2l 367 1,292 1,026 330 105 1k 3 3,161
NW 26 317 945 1,006 418 157 20 2,889
NNW 19 198 756 865 301 8L 6 2,226
Portland, Maine 24,017
Number of Hours :
Wind Speed  0=3 L7 8-3.2 13«18 19-2h 25-31 32.30 39-&6 47 & Total
(MoPoHe) . QOver
Direction .
N 195 86L 759 393 60 ( 6 3 2,28L
NNE 109 L4l9 637 351 40 10 | . 1,566
NE 70 261 266  1hS 12 7 761
ENE 50 239 224 122 25 13 1 674
LB 70 310 326 179 W2 16 7 7 2 959
ESE 79 307 275 99 19 8 2 : 769
. SE 72 224 185 - 86 17 9 1 59k
. SSE 63 288 350 181 27 28 8 2 ohT
S 113 628 .70 3 3 0 . 1,830
SSW 16 87L 7718 36 3. 3 2,148
su 19k 980 577 119 3 , 1,873
WSy 22h 978 LOo7 178 21 2 1 1,811
W 299 1141 598 260 69 2l 1 2,392
W 316 1086 612 332 82 2 1 2,450
N 280 - 968 L498 305 L9 1 : 2,101
NNW 262 802 556 331 55 7 2,013
,?J' 16y

Even though the lengt.h of the records tabulated above is probably too short

to. give a reliable indication of wind expectancy, it is interesting to note

that winds of gale force (39 miles per how or greater) occurred predomi-a""

nantly from easterly directions, being predominant from the npz\th’éa'st quadrant
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. at Boston and the southeast quadrant at Portland, This- predom:lna_nee of
northeast gale winds at Boston is in general agreement with the 75-year
record of gales included in Paragraph 3 above, If it is '-as:aﬁmed that
winds ab Hampton Beach are similar to those cccurring ab the nearest
weather station at Boston, it would appear that the'most severe gales.

- vwhich cceur in this area approach onshore from the northeéast quadrant and
that winds of smaller intensity predaminantly blow offshore from the northe
west and southwest quadrants. |



APPENDIX F
SHORE LINE AND_OFFSHORE DEFTH CHANGES

le Basic Datas ~ Maps showing the location Gf the high and low water
liﬁes and the 6, 12 and lB-foot depth eontours alohg Hazpptozi and Seabrook
Beaches and in Hampton Hé.rbor and inlet were prepared for pﬁ:‘wr reports
based on surveys by the British Admiralf.y, the United States Coast and
Geodetic Survey, the New Hampshire State Highway Department and‘_the Corps
of Engineers, U. Ss Army.l These maps cover the period between 1776 and
1940. The high wa’;er shore line along Hampton and Seabrook Beaches was
located for this éiudy during 1952 by the New Hampshire Department of
Publié Works and Highways, In addition to the data cited above, pi-ofiles
were established thfoughout the area duriﬁg 193L. Elevations and soundings
were run on those profiles and on others subsequently establisl_med during
several years between 1931 and 1940. Seven df the profiles were resurveyed
. during 1952 for this studjr. Plans showing shore line and offshore depth
changes are incluled on Plates 2 ~ 5. Pléts of comparative elevations and
depths on the profiles résurveyec'i. during 195é are included on Flates 6 = T,

2+ Farly Changes (1776~1931)e ~ The principal changes cccurring at
Hampton and Seabrook Beaches between 1776 and 1931 were associated with
movements of the Hampton Harbor inlets During 1776, the inlet channel
flowed south of Beckman'!s and White Rocks. In 1885, the channel flowed
‘north of these rocks but south of Gun Rock whence it branched, one channel
going easterly north of White Rocks, the other northeasterly on both sides
of wan Rocks. Following this northward migration of the inlef,' a southward
- migration cccurred so that during 1912 the inlet was .aga.in south of Beckman's
and White Rocks and was apparently in t.he_ most sout.heri‘y location of reéord.
After 1912, the inlet migrated northward so that by 1931 the inlet was again
north of Beckman's and White Rocks. Accompanying each northward migration,
Seab:ook Béach grew in the direction_ of migration and attached itself to
Beckman's and White Rocks, and the south end of Hampton Beach ercded and
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receded northwards During each southward migratit::n of the inlet, Hampton
Beach grew in the direction oi‘ migration and in twn attached itself to
Beckman's and White Rocks while the north end of Seabrook Beach eroged and
receded southwards ~Accompanying and forming part of the foregoing inleb
movements, the sand spit at the south end of Hampton Beach shifted over an
area extending about 2500 feet in an east-west direction and about 1700 feet
in a north-south direction, while the sand spi'b at the north ‘énd of Seabrook
Beach moved over an equally large area. -
3 During 1931, the northward migration of the inlet was continuing,
resulting in erosion of the south end of H.amptoﬁ Beache This erosion re-
sulted in tl'ie destruction of a bullt-up area containing cottages, streets _
and sewersy improvements which were constructed coincident.wi'bh‘developnent
of Hamptml: Beach as an important summer resort in the per'iod preceding 1912
‘ when. the beach was growing southward. The rap:n.di’oy of the erosion after
1912 at the points of maximum 1oss was as follows:

1912 t0 1915 = - 1800 feet
1915 to 1926 650 fest
1926 to 1928 180 feet
1928 to 1931 © 350 feet, of which over 200 feet.

oceurred after 1930, mainly
from one storme.

be Changes During 1931 - A hydrographic and topog_raphic survey in '

'hhg vicinity of the Hempton Harbor inlet was made during July 193l. Profiles
along Hampton and Seabrook Beaches and in the inlet were established at this
time and resurveyed at close intervals between August 1 and November BQ,' a
part of t.he year in which comparatively calm weather preva:i.ls. Study :of the
survey data indicated the i‘ollow:i.ng. .

2. The front of Hampton Beach/as far south as Haverhill Street
changes littles

be From Haverhill Street to the inlet (Exeter Avenue) ‘there is
no erosion and even a slight accretion due to the efifect of
three rock piles.

¢s The greabest erosion takes place at the south end of Hampton
Beach, particular)y at Exeter and River Avenues.
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de The south shore of the inlet between Beckman's Rock
and the bridge changes little, the changes observed
being in the shape of the shore line rather than in

- excess of erosion over accretion or the reverse.

e« The front of Secabrook Beach south of White Rocks
changes littie, - '

f« The sands of Hampton Harbor are constantly shifting,
the net result being a slight accretion. v :

- A comparisen of the 1928 and 1931 low and high water lines appeared to
suhst_antiate theabove indicaticns 'exgept for erogion which extended
.above‘ Haverhill Street as a result of one sevlt.are northeast storm on
March 4, 1931.

S. Changes from 1931 to 1940s = Shore line and offshove depth

changes were determined from surveys run during 1931, 1933, 1935, 1939
and 1940, The 1935 swvey was made upon completion of the construction . |
of the Jetties.and- the pmnpiné of £ill onto the southern end of Hampton
| Beach frgm_ the harbor._ Chenges in the viciniﬁy of the Hampton‘Harbor
inlet between 1933 and 1935 were,‘ therefore, the‘ _ré_sult of construction
and dredginé dperations as well as of natural shore procésses. Changes
occurring after 1935 shoﬁ the effect of the inlet stabilization. A dew '
tailed description of all changes between 1931 and L1940 is contained in
the repﬁrt of veach eroéibn at Hampton Beach submitted by the District
Engineer, Boston, Massachusetts, to the Beach Erosion Board on |
AprillllS,- 1941, These changes were as followss B
an Chsnges in Mean High and Low Water Lines:

Hampton Beach ~ Between Profiles A and Ee = Erosion and

-recession of the higa water iine of up to 90 feet between

1233 and 1939, and up to 60 feet between 1939 and 1940

Exosion at the low water line between 1931 and 1933,

chenging to dccretion between 1933 and 1940 with the

movement of the low water line due to accretion varying
up to 250 Teebs '

Hampton Beach ~ Between Profiles E and G - Accretion

between 1935 and 1939, followed by erosion between 1939

and 1940, resuliing in movements of the high and low

water lines of up 10 70 and 60 feet, respectively, during
‘the former period and up to 110 and 120 feet, respectively,
during the latter period.
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. Hampton Harboy Inlets = No change in the high water line

along tne north shore of the inlet adjacent to the Jettly
and dike between 1935 and 1940, During the same period,
the high water line along the south shore of the inlet
was generally subject to accretion, resulting in a shore
line movement of 50 to 150 feet except between Yhite and
Beckman's Rock where some erosion occurreds Sand spits
formed and grew westward into the harbor from both sides
of the inlete Changes at and below low water between
1935 and 1940 generally consisted of erosion resulting
in landward movememt of the low water line and removal
or reduction of shoals in the inlet, -

Hampton Harbors » High water line changes between 1935
m in the harbor area with accretion prew
dominant, Accretion occurred in the vicinity of the

spits extending into the harbor from the sides of the

inlet and also along the southeast part of the harbor.

Erosion occurred at the low water line adjoining the
highway bridge and along the west side of the harbor.
The erosion adjoining the highway bridge was offset
by -accretion farther west, -

Seabrook Beach (White Rocks to Profile M)e =~ Accretion
resulting in a high water shore line movement of up to
176 feet occurred between 1931 and 1939+ This was
followed by erosion between 1939 and 1940 which moved
the shore back to its approximate 193l positions Accre
tion moved the low water line up to 225 feet seaward be=
tween 1931 and 1939, and erosion moved this lire up to
100 feet landward betweenm 1939 and 1940 so that the net
effect for the entire period was accretions-

Offshore Depth Changes:

Hampton Beach ~ Between Profiles A and De = Aceretion
and erosion occurred in varylng degrees between 1931

. and 1940, Changes were generally small. in magnitude.

The net effect was accretion along the §, 12 and 18-
foot contours with the largest change occurring at
the latter depth,. .

Hampton Beach ~ Between Profiles D and Ge = Varying
changes in offshore deptns occurred between 1931 and
1940, The net effect of changes along the 6~foot

depth contour was accretion. - Frosion generally occurred
at this depth during the latter part of the period, par-

tioularly between Profiles D and F during 1939=1940,

Changes along the l2-foot contour consisted of accretion
between Poflles D and F during 1931-1939 with no change
fram 1939 to 1940, and erosion betwean Profiles F and G

' during the entire period. Changes along the 18~foot cone

tour were small and variable dwuring 1931~1939 with accre=
tion predominant while little change occurred from 1939
to 1940 except in eroding areas where erosion continueds
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Hampton Harbor Inlete - During 1931 a bar existed across

€ entrance of the O-foot inlet channel 'separating it
from open water. This bar was probably cut through during
1935. 1In 1939, the bar had reformed and the 6-foot inlet
channel discharged across the bar about 400 feet north of
its 1931 position. - During L1940 the channel discharged
across the bar 600 feet north of its 1931 position. This
northward migration of the channel alsc occurred within the
inlet. At a point 750 feet east of Profile J, the centerai -
1ing of the channel between the 6-foot depth contours moved
‘northward 80 feet from 1931 to 1935, 14O feet from 1935 to
. 1939 and 90 feet from 1939 to 1940, The northerly rotation

‘of the channel was also shown by the l2~fool contourse A
landward movement of the 6, 12 and probably the l8~foot con-
tours on the ocean side of the bar indicates that erosion
was continuous at the entrance between 193l and 1940. The
channel at the highway byxidge maintained its position from
1931 to 1940 with the draw of the bridge north of the
 centerline of the channel. The width of the channel be-
tween 6-foot contours increased fram about. JOO feet during
1931 and 1935 to 470 feet in 1939 and 530 feet in 1940.
Depths of 12 feet generally existed between Profile J and
the highway bridge between 193L and 1940, The length and
" width of this l2«foot area varied irregularly during this
period. Only a small area in the inlet at the highway
bridge about 150 feet south of the draw had depths of 18
feet during 193%. No such area existed in 1935, but it
~ redeveloped by 1939 and existed in 1940, This area was
larger in the latier two years than during 193l. -

Ha‘mﬁon Harbore ~ Prior to 1935, Hampton Harbor was
gnallow and except for several small areas in Hampton
River, the bmfoot contowr did not extend more than =
" approximately S00 feet west of the bridge. In 1935, a
boat basin was dredged in the northeast section of the
harbor and depths up to 20 feet were developed. This
basin filled in rapidly. A survey during 1939 showed
that since 1935 the area within the 6-~foot contours
was greatly reduced, the area within the l2-foot conw
towr had almost entirely filled in and no l8-foot
depths existed. ,

Seabrook Beach ~ Between Profiles J-Intermediate and Me =
T fie net eifect of all changes between Lo3l and LOLO along
the é~foot depth contour was erosion from Profile J-Inter~
mediate 10 a point 200 feet south of Profile L and accre~
tion from that point to Profile Me The net effect of all
. changes at the 12~foot depth contour generally consisted
of erosion north of Profile K and accretion south of the
profile with the accretion in great excess over the
erosion, Continuous accretion occurred along the 18-foot
contour. :
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Changes from 1940 to0 1952+ ~ Changes in the position of the high

water shore 1ine along Hampton and Seabrook Beaches and offshore depths

on five profiles aldng Hampton Beach and two profil'es along Seabrook Beach

were determined from surveys run during 19&0 and 1952,

Shore line changes

are shown on Plate 5 and comparative ‘profiles on Plates 6 and 7. These

changes were as followss .

B

Changes in the Mean High Water Lines

HAMPTON BEACH

Loecation
400 feet north to 550 feet south of Profile A

. BSO feet south of Profile A to
200 feet south of Profile B

200 feet south of Proﬁ.le B to
100 feet north of Profile ¢

100 feet north to 600 feet south of Profile ¢

600 to 850 feet south of Profile ¢

850 feet south of Profile C to
800 feet south of Profile B

200 feet north of Profile F-:'t.-ntemediate to
the north Jetty

g SEABR(DK BEACH

South shore of the inlet behind ¥t widet DAl

the south Jetty
650 feet north to 300 feet south of Profile K

300 feet south of Profile K to
600 feet south of Profile L

Lenigth

Shore (Feet)
950
700

1200
700
250

1730

750

950

1,00

Approximate

Change
Erosion of

20 to 30 feet

one
Erosion of
20 to L0 feet

Accretion of
25 feet,

Little Change

Accretion of
75=150 feet

Erosion up to
70 feet

Accretion of
30=130 feet

Trosion of
30 feect

Variable-
erosion up to
25 feet and
accret ion up.
1o 50 feets



be Offshore Depth Changes. ~ Movements_of the 6, 12 and 18«foot

depth contours located closest to the shore during the period 1940-1952
are shown in tabular form below for each of the 'sqven profiles surveyed
during 1952, |

MOVEMENT IN FEET#

Profile . 6-foot comtow - .  12-foot comtour  1B=foot contour
A (Hampton Beach) | 30 wi5 ‘- =230 .
Bt 125 | ;:{.90 150
c v -0 A5 =50
Eowon o 395 - 80
FuInt n o A1l0 /5o

K (seabrook Beach) F2ko '. | =305 -115

L L . 1 I 225 «90

# Plus sign indicates seaward movement and accretions

Minus sign indicates landward movement -and erosion.



APPENDIX G

- SHORE STRUCTURES

l. 01d Concrete and Timber Pile Breakwaters and Stone Groins at

and North of Hampton Harlor Entra@ce. - Frior to constructidp of the

present jetties at the Hampton Harbor entrance during 19341935, the
Town of Hampton tried unsuccessfuily to halt the érosion of the south
-end of Hampton Beach whichlaccompaniea the northwa:d migration of the
inlet by conatrudtion of‘breakwaters and gro{ns. Twe concrete breakh‘
waters and a'timbe: breakwater were built, reportedly after 1909, During
1932, the concrete breakwaters were in a state of ruin. Details con~
cerning the afructures are lacking. An inépection of the breakwﬁters
around 1932 indicated that‘they were of unreinforced construction and
failure occurred by undermining of their foundations, Thése structures
are no longer vigible, The ruins were apparently buried in the fill
which was placed north of the north jetty during 1934-1935.

2, The timber pile breakwater consigted of two Tows of uhtreated
timber piling ebout 5 feet epart with the plles closel& spaced in each
row and tied together at the top by timber wales and cross bracing; ‘
When originally btuilt, it projected only & few feet above the beach.
approximately parallel to the shore line, contimiously from Eaverhill
Street to the inlet at Exeter Averue, It is ﬁnderstOOd that 1t was
| intended to use this structure as a trestle from which to énmp rock
and that when complete, its effectiveness would depend upon the rock
so placed, Only the restle was bullt and during 1932\i£ stood genefally
seaward of the high water shore line with the piles 10 to 12 feet ouf
of sand, Approximately 200 feet of the trestle between ﬁfadfofd Street
and Atlantic Avénué did not exist at this time., During 1932, three
short low rock piles probably constructed as'groins, existed behind
the timber breskwater, These roék piies extended gesward in contimi

~ation of street ends. They reportedly caused some accretion, sand
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having been observed freqﬁently piled higher on their north sides.
These rock piles wered proba,bly puried in the £111 placed during 193k~
1935, They were not visible during WNovember 1952, The top of the'
timber pilé breskwater south of Exeter Avenue was ét‘about the level
of the existing sand beach during‘November 1952, 1% projected about
1-1/2 féét above beach level at the bend in the structure opposite

~ Bxeter Avenue, this projection graduslly increasing nofthward to about
7 feet north of Concord Avenue, and the nortﬁern séctiqn between
‘Bradford and Haverﬁill_Streets was 5 to 6~i/2 feet above beach evel,
Over 500 feet of the structure between Bradford Street and a point
‘south of Boston Aveuue did not exist during 1952, The timber in the
existdng structure appears to be in good condition, ohly glight deter-

itoration beihg evident,

2 §§;gting dJetties and Sand Fill at Hampton Harbor Enfrance. -
The existing jetties at the Hampfon Harbor entrance and the State
bathing beach adjacent to thé ﬁorth Jjetty were constructed during
19341935 by ﬁhe.State of New Hampshire. The work accomplished was
2 modification of a plen recomﬁended.by the Beach Erosion Board in its
report "Shore Protection at Hempton Beach, New Hampshire" dated July 15,
1932, The north jetty consisted of heavy stone averaging 6 tons in
welght witﬁ a chip stone core varying between 1/2 and 2 feeﬁ in greatest
dimension, It extended Y50 feet westerly from Town Rocks. A sand dike
was placed adjoining and extending 1,900 feet westerly and northerly.
into the harbor from the stone jetty. The channel face of the sand
dike was paved with a 6.inch layer of gravel, & 1l2~inch layer of stone
chiﬁs and a 2-.foot layer of guarry stone, the latter averaging 3 tons
each, The stone jetty had a 10-foot top width varying in elevatioh'
from 12 feet above-mean low water at Town Rocks to 15 feet at the
sand dike, The slope of the land face was 1 on gnd the chahnel face was

1 on 2, The sand dike was built to an elevation of 15,0 feet above
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hean loy water with a slope of channel £ace of 1’on 2 T@e south Jetty
was conséiﬁcted of heavy stone averaging 6 tons in weight without a
core and it extended i;SOO faet.wésterly from<White Rocks, A sand dike,
450 feet long was placed adjoiniﬁg and west éf the -stone jetty, This
dike extended into the harbor. The stone jetty héd:a top width of 10

feet at an elevafion 6.0 feet above mean low water with side slopen

of 1 on 2on thefchannel side and 1 on 1 on the lend side, .The send
dike was built to & top elevation of 12 feet‘abéve nean low water,
Paving on the channel side of the south dike was the saAe as for the
north dike, The aréa hetweén the tof of the north dike and Jetty'and
the 16-foot contour of the existing upland was filled with approximately
1,000,000 cubic ﬁards‘of sand obtainéd fromﬁd@euginé & harbor of refuge
- and boat basin in Hampton Harvor, The fill reclalimed a 50-acre'tract
lof 1andﬂnow used by thé State of New Hampshire as a public bathiﬁg
beach, The jetties and dikes confined the inlet to a'l,EbO-fobt'width.
The work accdmplished has successfully fixed the inlei thereby pro-

tecting the south end of Hampton Beach,

3. 014 Shore Structures Fronting the Business Center. -~ The shore

of Hampton Beacﬁ north of Haverhjll Street was protected by_vafious =
types of structures before construction of the existing sea wall during
19461947, A stone mound or breskwater was constructed during.1931
along the ghore foy about 900 feet north of Haverhbill Street, Portions
of the shore to the“north were protected by light vertical-faced concrgte
walls except for & somewhat heavier concaveaféced wall around the police
station and a substantial timber bulkhead which projected_out onto the
beach at a playsground north of the police station, The above structures
were backfilled to the glevation of the boulevard to form promenade,
piay and parking areas, A4 nnrthegst storm during April 21-22, 19h0'
demolithed the light verticalhfaced.walis, Algplaced stonés from the

stone breakwater, washed out backfill and undermined and destroyed walks
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and paved parking areas, Damages of this tybe were recurrent, An-
bther storm in November 1945 undermined walks, erode@ embankment s,
damaged walls, and eroded backfill materisl from the playground area
behind the timber bulkhead,

Y. Existing Sea Wall and Revetment Fronting'the Business Center, «~

The inadequafe shore structures fronting the business center were re-
placed.by a new Qerticalnfaced-seé wall and riprap revetment by the
State of New Hampshire during 1946-194%7, The new construction was lo~
cated ip the aréa.froﬁ Haverhill Street to a point‘hetween Nudd and
Highlahd Avenues, The ses wail had a length of apyroximately 3,3R0
feet and it extenqed nortﬁward from a point just south of M Streect,
The riprap revetment was constructed south of the wall to Haverhill
Street, Two types of wall were used, The northerly end, approximately
290 feet in length, consisted of a gravity section of concrete while
the remaindef was concrete encased steel sheét piling. The gravity
gection wasz used hecauge of-the exisﬁence 0f ledge rock near the sur-
face which would not permit penetration of piling, The steel sheet
piling was specified as CarnegieASectiOn Mi12, Bethlehem Section &P,
or equivaient. Maxiﬁum-length‘of ﬁiling was 18 feet driven so that it
rhad a top elevation of 19,0 feet above mean low water, The piling was
tied back by 1.1/2 ;nch steel rods to palrs of treated timber piles, 2
feet center to center, 20 feet long, cut off at elevation 11;58 feot
above mean low water, The pairs of piles were driven vertically 18
feet landward of the steel sheet piling with a iongitudinal spacing of
pairs of 18 feet, 4ir entraiﬁed concrete was used for encasement of
the upper portion of the piling as‘foilows: encasement from a top
elevation of well of 19.56 feet above mean low water; 7-1/2 inches
thick on each sidé of the longitudinai centerline of sheeting, ?—1/27
feet down on the seaward face, and 2-1/2 feet down on the 1andwa§d face,

with additiona) 3~inch thickness along the upper 16 inches‘of the seaward



face, making a totgl fhickneés of coping of 18.1ncbes. The gravitj
section was bullt on ledge rock with the same top elevation coping
thickness and appearance of seaward face'as the adjoining qoncrete
encased gection. A batter of 12 on 7 was used on the landward face
'starfiné 20 inches down froﬁ the top of the wall, Steel reinforcing
was used in the top and in the front face of the-gravity section and
throughout- the concrete encesement ove¥ the piling, Steps leading _'
dowﬁ to the beach were provided at regular intervals along the wall.
These "steps were recessed-behind the wall except near its center where
the steps were built through the flanks of 2 basfion which pro jected
abowt 10 feet out onto the beach, A walk spproximately 22 fest wide
vas built landward of the sea wall, 8 feet of which edjacent to the
wall being of concreﬁe, the remaining 14 feet beipg of treated timber,
This walk was constructed on a prepared base course, The riprap revet.
ment south of the wall consisted o£ ; fcqt of stone chips, 2 to 6
inches in dlameter of agsorted sizes of quarry grout on a l-.foot layer
of gravel borrow, a1l overlain by & 2.1/2-foot layer of riprap, of
vhich 75% was at least 1/2 cubic yard in size, The sl:pe of riprap
wag 1 on 3 and it was laid to a top elevation of 19,0 feet ahove mean
low water, The new'constfuction is in. excellent condition., It has

| a@equaﬁely protected the parking, promenﬁde; and play areas and the

boulevard fronting the business section.

5. Shore Structures North of New Sea Wa;lrFrontihg the Buginess
ggggég, ~ Detalls concerniqg the construction of shore protection works
norﬁh of the above described sea wall fronting thé'business center to and
aound the tip of Great Boars Head are lacking, The following informa.
tion was obtained Ey'inspection of the area during November 19h2, A
vértical—faced concréte wall fronts Ocean Boulevard éxtending west and
éouth of the drumlin.at G?eat Boars Head, This wall is integrai with

and topped by a sidewalk, generally of concrete, although in places the

¢-5



\/ . \w/

. walk is surfaced with bituminous material; The walk is & contimiation
of the concrete walk existing behind the newer sea wall to the south, .
The wall extends southward to the vicinity of Ross A&enue. For about
100 feet south of Ross Avénue, the.boulevard ig fronted by'dumped ripe.
Tap revefment, no'sea_wall being evident, No shore structure was evident
soufh of the revetment to the north end of the new sea wall, This lat.
ter area is characterized by numeroﬁs exposed bedrock.outcrops which
provide natural protection, Short sectiéné of the ooncrefe wall north -
of Ross Avenue are in a deteriorated condition., In a few places boulders
énd stones anpéar to have been placéd at the toe‘of the wailnto act as

a revetment, Shore structures around the guter end and along the south
side of’Gfeat Boars Head Consist éenerally of coﬁcrete walls at the

base of the steep~sloped drumlin. These wells extend around the tip of
Great Boars Head and 200 feet salong | its north side. No protection
has been provided along-several hundréd feet of thé south side of

Great Boaré Head addacénf to Ocean Boulevard.,  The toe of portions of

the drumlin in thiS'afea éppeared‘newly eroded during November 1052
exposing glacial t111 confaining a high percentage of gravel. ‘The

steep élope of the drumlin above its toe; however, was covered by thick
vegetation, Adjecent to the eagt end_of this ﬁnprotected shore area,
concrete and rubble masonry walls protect the foundations of two
buildinga‘constructed on the slope of the druhliﬁ near its vage, These
walls are in a deferioréted condition. About 60 feet of concrete wall.
and hd feet of gravel and cobble revetment proﬁec; the t&é of ﬁhé dramiin
adﬁacent to and east of #he above buildings. ZFast of tha‘revefmént'for
about 150 fest, the bluff is again unprbteéted. There was no evident

. erosion occurring in this area, the slope of the bluff being covered
with vegetation.. The nexf easterly 100 feet of the of the bluff is pro-
tected by a concrete wall ia & deteriorated condition and by a timber

tulkhead, The remainder of the toe of the bluff to and around the outer
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tté of Great Boars Head is protected by 2 contimuous series of con-
crete walls, The freshly expoéed face of the toe of tﬂe bluff above
these:walls in places indicated recent erosion. OConcrete foe valls
exlst in front of_portiOns of the sea wall aléng’the south face of
the drumlin.nea£ ite outer end. Portions of the older walls in this
ares were neﬁly facei by a blanket of concrete., Sea walls around the
outer tip of Great Boars Head reportedly require annual maintenance.
Judging from theé existence of thick vegetation over the slppeé of the.
drumlin $hroughout most of its extent, erosioh‘in recent years has

been minor and confined to small areas along the toe of the slope,



APFENDIX H

ESTIMATES (F OCSTS OF TMEROVEMENTS

ls Estimated Costs = Current Price Levelse = First costs ‘and annual

charges based on cur;'ent ptr'i‘.c,e levels l(aa of March 1953) have been estimated
for widening 5200 feet of beach north of Haverhill Street by direct place=
nent ofh sand fill aé shown on Flate 8 Annual charges have been oomputéd
based on Federal céntribution of funds equal 0 onewthird the estimated
first cost of coné,‘truétion. The rate of interest on the Federal and nonw
Federal public investment has been computed as 245 percent..' Amortization
charges are based on a life of .the project of 50 years. The maintenance
_requifemmt for the sand fill is based 6:; average‘-annua; losses experienced
‘between L1940 and 1952 landward of the 18-foot depth contour along that ‘por-.
tion of shore to be filled. - o

B Flrst Costs

Sand £i11, 340,000 cub:l.c yards @ $1..oo : $340,000
Englineering and contingencies _ ‘ ‘ 80,000
~ Total First Cost I $1420,000
Allocation of Costs | o
Federal _ o | ‘ 7 $140,000
Non-Federal public 280,_600

be Federal Annual Charges

Interest o s 3,500
Amortization | _Lallo
Total B | " $ hyoko
ce Non-Federal Public Annual Charges

Interest | ' T $7,000
Amortization . ‘ : 2,870

Amnual Maintenance ‘ :
22,700 cuo ydse sand @ $1.00 _ 22,700
Total | $32,570
ds Total Armuzl Charges $37,510



2. Estimates on Projected Price Levele - The estimates computed

. above are revised in accordance with applicable provisions of OCE letter
dated 18 October 1951, subject "Proposed Practices for Economic Analysis",
File ENGKW 806.12;- 'Co_nstruction of the cpnsidefed project is .eﬁpected to
ocewr within 5 years of the date of this analysis. Ourrent prices are
therefore used for the estimate of first costs. Maintenance costs will be
incurred more than, 5 years' after this analysis. Long term projected prices
are therefore used for maintenance costs bésed on a general pfice level
appro:dmately 10 percent, belbw 1949, Pfojecf.ion is_' based on the En_gineer- ‘
ing News = Record Construction Index as follows:

For 1939 = 100

 ENR Construction Index 1Sh9 - 20245 . -

]

ENR Long Tem Pi-ojectiqn ‘ 180
For 1913 = 100

ENR Construction Index March 1953 5874,
ENR Construction Index March 1949 o | lL'Z?.O_ oo
ENR Long Term Projectidn 2 177 x 180 ) L2ke0

. . . ®
Projected maintenance costs 3 2} x Current costs = 0s72 x Current costs

_Final revised costs are therefore as followss
' _gl_. First Costs (No change)

Sand Fill, 340,000 cubic yards @ $1,00 $340,000

Enginee_rmg and coentingencies | 80!000'
Total First Cost - $120,000

Allocation of Costs (No change)

Federal - : $140,000

Non~Federal Public, _ .280,000



Federal Armual Charges (No change)

Interest
Amortization
Total

$3,500

1,40 .
. $liy 900 ‘

NgnéFedeml Public Annual Charges (Revised)

Interesf‘ _

Amortization
Annual Maintenance
22,700 cue ydse sand @ $0e72
Total
Total Arnual Charges

$7,000
2,870

- 16,30k

326,21l

© $31,15h



APPENIJﬁE I
ECONGMIC DATA

‘Le Basic Datas -~ Economic data régarding Hampton Beach were furnished
by the Governor of the State of New Hamps}lire and by several state agencieSo
The following are at.ta_ched as BExhibits 1, 2 and 3. .

Bxhibit 1. Lebter from 'Govemno:t of State of Neﬁ Hampshire dated
Jwe by 1953« |
Exhibit 2. "’i‘ﬁe gignificance of Hampton Beach as a Redreation
Center," May 27, 1953. Recreation Division, New
Hampshire Forestry and Recreation Department, B
Russell Be Tobey, Director.
(sqb:ﬁitted as an inclosure to Exhibit _.1-)
Exhibit 3. "Memorandum on the Econoinic Importance of Haméton
' Beach" May 1953 Andrew M, Heath, Research Director,
New Hampshire State Planning and Development Commission.
Other data were furnished by the Ngw Bampshire Department of Pﬁbl_ic-Works
and 'Highwayé. - Significant information not include& in FExhibits 1, 2 and 3
1s 1isted belows | o |
as Beach Use ‘
. State Bathhouse Near Hg@ ton River.
Checking facilities 5,000 units
| Average daily attendance, 19?2 1,000 persons
" Peak attendance, 1952 5,000 persons
Totai attendance, 1951 season 68,020 persons
'Tétal'at.tendance, 1952 season 83,61l persons

be Farking Facilitles
State lot near Hampton River.

Capacity 1,000 cars
Average daily use 300 cars
Peak use 1,000 cars
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Other parking lots (state and municipal)

Capacity 1,550 cars. |
Use . Reported uswally filled to

capacity during summer season

Street Baz'king
Capacity h,250 cars (Police Depte
' : _ Estimate)
Use Usually filled to capacity

ce Hotels, Innsg, cabins, Motels - Accommodations

Capacity 10,000 persons (estimated by
' Planning and Development
- Commission and estimate agreed
to by Chamber of Commerce)s -
Use ‘ During summer season, accommo-
~dations are préetically alvays

. fillede
de Total Beach Accormodations

Acqording t0 a leading reﬁl estate agent, there are
a.pproxi.'mat_el& 22,000 beds in the Haﬁptdn Beach
' precinct. | |
@s Public Trahsporta.tion Service to Hainpton Beach

System  Nos_Passengers (Summer)
Massachusetts Northeastern 20,000 per week average
Transportation Company, 30,000 during peak week
Haverhill, Massachusetts 6,000 during peak day

Boston & Maine Transportation Company states they do a

Companys Boston, Massachusetts +tremendous swummer business.
to Hampton Beach. No records
on volume available.

NOTEs Hampton Beach is served by other transportation. systems not listed
sbove since no information regarding volume of traffic is available.
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£o Vehicle Traffic Countse = Data on vehicle traffic comts on

the principal direct appmaches to Hampton Beach were furnished by the New
Hampshire Department of Public Works and Highways. These counts were baken
oh the Hampton River Toll Bridge, on Route NH 14 at Little Boars Head in
North Hampton.and on Route N& 10E, the main road between.’Hampton Village
and Hampton.Beach. Other counts 'on mrincipal northesouth ‘highways {Us Se N
Route 1 and the New Hampshire Tmpike) and the eastw=west highway, NH Route _ L
101C were also fumished. Average recorded traffic figures on the direct o
approaches to Hampton Beach are su[mnarized below,

Locations - Hampton River Toll Bridge

Per‘.l.éd of Record = July = August 1952
Average Thfougﬁ Traff’i;g ~ Number Vehicles -

‘Sunday , 11,245
Saturday | | 10,563
Weekday : _ | 6,303
Holiday (July I & 5) 16,001

 Location, ~ Route NH 1OlE between Hampton Village and
Hampton Beach.

Period. of Recorde ~ July 18~2), 1552

Average Through Traffice - Number Vehicles

Sunday 12,95
Satw&ay ' 11,655
Weekday Ts Th6

Locations = Route NH 1A at Little Boare Head
Beriod of Records = Jine 29 ~ August 30, 1952

Average Through Traffic = Number Vehicles

Sunday 1,193
. Saturday 56k
Weekday hy725
Holiday (July 4 & 5) 7,810

I~3



BXHIBIT 1

Letter from Governor of State of New Hampshire

~ June L, 1953

Cole L. He Hewitt
Division Engineer
Corps of Engineers
857 Commonwealth Avenue
Boston 15, Massachusettis

Dear Colonel Hewitts

I am transmitting to youw, herewith, a report prepared by my Recreation
Division on the significance of Hampton Beach as a Recreational Center.

I concur in the statements made in this report but believe one additional
fact might be noted. :

We have, as you know, a sea wall project under consideration in our Legis~
lature. Incident to this sea wall there will be provision for a material
increase in offestreet parking. From this parking facility it has been
estimated that an annual revenue in the amount of $37,877 will be obbtainable
which can be applied 10 the amortization of the sea wall project. This is
mepgly one example of a definite benefit whose ac-bual dollar value can be
computed with some considerable accuracy.:

My department of Public Works and Highways has alse pointed out to me that
if continued erosion of the sand from Hampton Beach ig permitted, the
existing sea wall and highway will be placed in serious jeopardy. In view
of this condition it would not seem advisable to undertake the construction
of additional sea wall and highway facilities without first providing some
safeguard for the retention of facilities that already exist in this area.

It, therefore, appears to me that the economic benefits that will accrue
from the project should not be entirely measured from a recreational view-
point, Continued erosion of the beach will also cause serious economic
losses through damage 10 existing and proposed facilities covered by the
expenditure of publ:l.c funds in the form of sea walls, highways, and build-
ings.

Sincerely’

/s/ Hugh Gregg
Hugh Gregg

HG/eje
Enca



EHIBIT 2
NEW HAMPSHIRE FORESTRY AND RECREAT icm DEPARTMENT
RECREATION DIVISION | RUSSEIL  Be TCBEY, DIRECTOR
May 27, 1953 |
THE SIGNIFICANGE OF HAMPTON BEACH AS A RECREATIGNAL CENFER

Hampton, N.H., a town with a population of 2,847, is located in the
southeastern corner of the state bordering the Atlantic Ocean. Within a
ragius of. approxima‘bely fifty miles live approximately 2,350,000 peoples

Hampton Beach, some two miles from the townts center, is the only
commercial beach on New Hampshirets eighteen miles of coast line. The
main section of the beach is some over a mile in length and at mean low
tide presents an arc of sand varying in width from approximately 300 feet
10 O feet within approximately three quarters of this lemgth. This is in
distinet contrast to conditions which prevailed in the 1920%s and 1930's
when the width of the beach averaged £rom 150—200 feet for nearly ninew
tenths of its length.

The resort and commercial area adjacent to this beach comprise approxi-
mately 574 acres and has a town precinct status. The evaluation of property
in this precinct for 1952 was $5,252,055, slightly over one-half the total
evaluation for the town of Hamptone

The,drift of sand in a southerly direction has been obvious to sight
and presents a serious deterioration to the prime recreational asset of
‘this resort area. These natural d¥ifts and shifts of sand have further
- hampered the economy of the community by choking the mouth of the Hampton
River and filling in Hampton Harbor, reducing the capacity of the harbor
considerably in a few years! time and presenting extreme hazards to boat
passage at the river mouth, That these changes have had a deteriorating
effect upon the economy of this, New Hampshire'!s largest beach resort area,
is demnstrable from economic data.

~ Analysis of avallable data indicates that if the recreational facili-
ties of Hampton Beach are to serve and derive benefit from the growing
needs of a wide geographical area, its beach and harbor must be restored.

The most rapidly growing section of New Hampshire since World War II
has been the seacoast region. About half of the recreation property valuaw
tion in this region, $6 million out of $12, is located at Hampton Beach,
~ This valuation of recreation property exceeds that of any other town in the

state,
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In spite of the erosion of the beach anl the filling of the harbor,
recreation business at Hampion has increased steadily from year 10 year.
With the completion of the N.H.=Maine turnpike in 1951, traffic over the
Hampton Harbor toll bridge increased 50%. The 1inking of the southern end
of that turnpike next year by superhighway to the Boston Circumferential
gystem at Danvers may be expected to produse similar effects,

Hampton Beach is sbrateg:l.cally gituated to serve the recreation needs ot
not only such industrial southern New Hampshire towns as Manchester and Nashua,
but also eastern Massachusetts with Boston only 48 miles away and the indusw
trial belt of Connecticut soon to be linked all the way by superhighwaye

Ownership of seasonal residences at Hampton Beach discloses the wide geograph-
ical area served, Fiftywsix percent are owned by Massachusetts residents,

two percent by New York residents and three percent by residents of eleven
other states and De Ce Three thousarl one hundred and ninetyw~seven keyed
inquirdies in response t0 newspaper advertising of the Hampbon Beach Chamber

of Commerce in 1952 throw. further light on the source of Hampton's recreation -
business, Thirty=five percent of the inquiries came from Massachusetis,

33% from Eastern Canada, 13% from Connecticut and 117 fram up~state New Iork.

Some idea of the size of this business can be obtained by considering
the following factss

Total year=round payroll earnings in prlvate establishments as reported
by the State Employment Security Division have changed little between 1947
and 19523 $013,219 in the former year and $858,358 in the latter. However,
seasonal earnings reported by the same agency have inereased by over 50%
during the same period, from $221,h86 $0 $333,558, Sixtyesix percent of the
custaners of the Hampton Water-Works Company are seasonal, Of 3,323
electricity meters in Hampton and Hampton Beach, 723 are shut of:f.‘ during the
winter. Last year, 79% of Hampton Post Office revenve was collected from
the Beach Station, which is open from May 1 to September 30s MNost of the
retail trade at the Beach is conducted during the swmer and at Hampton,
which is some two miles inland, a survey disclosed that 30% to0 50% of annual
retail trade is transacted during July and Avwgust., At a meeting of Hampion
selectmen, Hampton Beach precinet commissioners and Chamber of Commerce
representatives on May 20, 1953, it was agreed that $10,000,000 would be a
conservative estimte of the annual volume of recreation business.

Some idea of the growth of the area and the rising sig)ificance of -
recreation can be gained by noting that total assessed valuations have risen
from $6,029,275 in 19&5 to $10,029,899 in 1952, In 1945, 5h% of the total
‘'value was recreation property and by last year this had risen to 6leiiZ. The
Lxeter and Hampton Flectric Company reports a gain of 155.19% in ku~howrs, sold
in the area over the same period. The recirds of the Allied New Hampshire Gas
Company show an increase of consumption in the area of 5% to 8% each year..
The Post Office reports an overall increase in business from 1945 to 1952 of
3k%. The receipts of the Hampton Beach State Park, which consist of parking
area and bathhouse fees and sales of foodsbuffs, have increased by 64% from
19447 to 1952, \

Hampton Beach serves primarily that most rapidly growing section of
the U. Se population, the middle~income groups. This is demonstrated by the
fact that the greatest increase in property valuations has been in tourist
cabins and motels, an increase of 787% since 1945, The seasonal residences
are also of the type appealing to the middle«incame groups with an a.verage
assessed valuation of 2%2,069 in 2945 and $2,229 in 1952.

I=6



s+ If Hampton Beach is to continue to meet the growing recreation nseds
of these middle-income vacationers In New England and the northern seaboard,
its recreation capacity must not only be preserved but increaseds The
present intensive utilization of the beach is illustrated by the xesults of
& census vhich was made on an Auvgust Sunday afternoon last year. - Some _
16,000 people were counted on the sands and in the waters On the main beach
itself there were 31,689 people, which works out to about one person per
‘L2 square feéet, This is a matter of concern to the health and recreational
authorities of New Hampshire since 25 square feet per person is considered
the minimum standard. The unique problem of Hampton Beach is that whereas
the demands to use it are increasing, the beach itself is decreasing,

‘ To serve the growing interest in voating and fishing, accretion in the
harbor must be removed. Two types of commerce in Hampton Harbor are
seriously affected by the f£illing and deterioration of navigational and -
mooring conditions, Although the number of commercial lobster boats has
shown a slight inerease since 1949, the gross yearly business of around
$100,000 remains wmchangede An increase has occurred in the number of
people patronizing deep sea fishing and as well the number of party boats
serving them., It is estimated that the dollar walue of this business has
grown by roughly one third since 1949 so that it now approximates $1.00,000
each season, Howevery, due t0 the silting and dangerous navigational condi-
tions, there is a definite limit o any further expansion. Indeed,. even
maintain:!ng the status quo is problematicale. :

There is a third type of business which the deterioration of the harbor
has virtually eliminated, Prior to 1947, an average of 100 transient
crulsing parties visited the harbor seasonally. Now there are only two or
three such parties a year, -and they come only t¢ seek needed refuge from
high seas and storms, Thus yachtsmen in noxth Atlantic waters have been
‘deprived of the use of this harbor and Hampton is deprived of the summer
spending of this class of aeallener, and further the year~round revenue
fron boat service storage and repairs, This condition not only deprives
the town of taxable property for lack of seascnal s‘borage, but denies the
growth of private boat service business.

If it proved feas:t.ble to restore the beach with £ill removed fram the
harbor, the capacity of both to serve recreation needs would be greatly
dnereased.

The volume and growth of the recreation business at Hampton Beach as
revealed by the available data make it evident that more than a local need.
is met, Its strategic location relative to great centers of population
and improved highway systems promise further expansione Even to maintain
its present services, let alone to accommodate a foreseeable continued
growthy, it would seem %0 be indicated that its natural facilities must be
restoreds



'BXHIRIT 3

MAY 1953

. MEMORANDUM ON THE RCONCMIC IMPORTANCE OF HAMFTCN BEACH

Bys Andrew M, Heath, Research Director,
NJHe State Planning & Development Commission

Hampton Beach is by far the greatest resort cemter'in New Hampshire,
which 1s widely known as a vacation state. While vacation business is
second only to manufacturing in the economy of New Hampshire, it is para-
mount in the Hampton areas

The expenditures of vacation visitors are the base for the major -
pertion of local property tax revenue, supporting local govermment, schools,
and roads, They provide the principal business and employment opportunities
in the town, attracting investment from Massachusetts and other states as well
as New Hampshire, Summer cottages in Hampton are owned by residents of 1l
states and the District of Columbia.

Expansion of the vacation business at Hampton Beach has been rapld in
recent years, and the area has become increasingly dependent upon this source
of inoome.

The broad, sandy beach is the prime attract:.on for many, many thousands |
.of peoples Continued existence of the important economice structure which has
sprung from this attraction obvlously depends upon the continued existence
"~ of the beach itselfj much of which has been washed into the sea.s

. Evidence to support the above statements is given in two surveys of recm.
reation property, made in 1945 and in 1952 by the State Planning and Developw
ment Cormissions The figures below are from those surveys.

NUMEER (F RECREAT I0N FROPERTIES IN HAMPTON

o ' l9g 1952 Increases % Increase
Seasonal Residences Ly 1,74l — 5I5
Hotels and Inns 72 87 15 22

Cabins and Motels 1.0 53 i3 k30
Other (1952 only) | .

VALUATION OF RECREATION PROFERTY IN HAMPTON

11; 1952 ~_Increase Increase
Seasonal. Residences @}T&%ﬁ m{%ﬁiﬁ ﬁI;E'? 500 oL

M im, Chm  PER WR
Cabins Motels - 200 00 00
 Comparable totals gs;z;sim 33’;;53‘,‘1&2@ mg‘;sra —T
: %92. 20 ‘
- %0y L0k,

# Non-recreation property valuation increased only 41Z in the same period,
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VAL UATION OF FECREATION PROPERTY AND ALL PROPERTY IN HAMPTON

_ % of Total
Total Property Valuation 1952  $10,029,899 10040,

Recreation Property Vale 1952 6,161,620 6leli

CANERSHIP BY STATE OF CWNER'S RESINENCE

_ Numbey . z of Total

SEASONAL RESTIENCES

Massachusetts : on 564 5577
‘New Hampshire - 696 o 9.9
New York , .30 .2 7L
11 other States & De Ce ' by < ERE
| o L7 100%
HOTELS AND INNS - B
Massachusetts , 20 23 o
Other —2 3z
_ 87 1007
CABINS AND MOTEIS . . |
New Hampshire : , ho 75%
Massachusetts : 12 23
Other ' 1 2
| 53 1007
OTHER COMMERCIAL PROFERT IES S
New Hampshire \ . 26 704
Massachusetts i ‘ 10 27
Other 4 - —e
37 100%



APPRADIX J
BSTIMATES OF BENEFITS FROM f_[MPROV'ﬂJIENTS

1, Geéneral, - A1l evaluated benefits from restoration, protection
and improvement of the beach are based on prevention of losses of beach
m;_atqrial. prevention of damages now occurring to the existing sea wall,
sidewalk and shore road, on the promotion and encouragement of the heal‘th-
ful recreation o_f the people and on the increased earning power of recrea-
tional properties, Other monetary benefits, not readily evaluaﬁed, will
algo reeult, These benefits include prevention of anticipateq. direct dam-
ages to oxisting and proposed facilities such as sea walls, highways. parking
areas and buildings which will be eWred by continued erosion, Othér
unevalﬁated ﬁgnefits include inereased value of recreational property and
prevention of loss of. exlsting ﬁué:lness returns, The Unjted States is not
a land owner in the area so no Federai ﬁaneﬁt will result, Al1 ‘evaluated
‘beneflts are. norn~-Federal publie or pri?rqto. The nature of non~evaluated
benefits are indicated by availabdle economic data (See Paragraph 4 of this
Appendix), | |

2, Evaluated Denefits — Current Price Levels, )

&a.  Non-Federal FPublic

(1) Direct Damages Prevented. - Since 1940 the State of New

Hampshire has placed an average of JOU cublc yards of sand fill per year on
the beach‘.' The average cost of the most recent fill placement wes $1;00 per

cublo yard, Annual benefit from elimination of this expenditure is esti‘mated

on current price levels as 70U x $1.00 or $70%. Actual expendituresfor re~
. paire Yo the sea wall, walk and cleaning up of storm debris along the shore
boulevard during the period 19%0-1952 inclusive amounted to $49,656,52 or

approximately $3,820 per year. Thé proposed sand fill wvill, provide a
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protective beach which will prevent such damages thereby resulting in a
benefit estimated as $3,820 per year (on 19%~1952 price levels). OCon-

version of this benefit. to a current price level is computed as foilowgi H

ENR Oonstr\ioﬂon Index, Average for 19”0—-1952 = 383.8
ENR Construction Index, March 1953 : = 5814
Ourrent benefit = 587,4 =x $3820 = $5846

(2) Heecreational, - The area of sand b.eachl avallable for

reoreati_oné.l uge is inéﬂequate during periods of peak use resulting in
extreme overcrowding, Erosion of s;and_ north of Haverhill Street is re-
sulting in & gradua) loss of beach area and deterioration of‘ the bheach
composition, The're has been a large i;lcrease in the development and use
of Hampton Beach during reeént years. It is expected that highway and
‘beach davelopmenta'noﬁr p:_l.a:ined for the near future will result in further
‘inorease in beach use, The increésizxg beach uge combined with decreasing
beach a.i-ea is intensifying the problem of accommodating beach patrons, The
capacity of the beach ba.sed. on & desirable space standard o.f T5 square feet
per person for all usable areas sbove the high water line is as followsi
Botween Hampton River and Haverhill Street ~ 9,400 persoﬁs
Between Haverhill Street and Great Boars Hesd - 3,800 persons
Total ' 13;200 persons
A record of beach attendance is available for only one Sunday during August
1952_ when a‘c'ount‘ showed that there were 34,689 people on the sand and in
the water.in the beach area betwéen Hampton River and Great Board Head, The
propesed project x.vrlll inorease the 4capacity of the beach north of Haverhill
Street so as to accommodate an additional 6.6(?0 persons, This p;rtion of
the veach fronts the business section which contains the ghops, restaurants,

the prinecipal hotels, the bandstahd, the boardwelk or what may be generally
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termed the center of activity at the beach, It therefore attracts a much
higher proportion of the public than adjacent areas locaﬁed farther away.
The proposed project will therefore provide additional beach area where it
ie needed most, The recreational benefit from the provision of needed space
is computed as follows:

Length of bathing season (assumed) 10 weeks

Period suitable for bathing because
of weather conditions { assumed) 7 weeks

Estimsted number of days when full

benefit will be derived from the ad-

ditional beach area (Sundays,Saturdays

and one holiday) - 158
Capacity of additional beach area -~ 6,600 persons

Wumber of additional per capita beach ‘
uses * 15 x 6600 99,000 persons

The mon.etary benefit from the improvement of beach space standards is com-
puted on the basis of per capita use of the additional space provided iw
assigning o #alue %o per capita use equsl to an estimated charge which
would ‘be,assessed- if the beach‘were a private enterprise, This charge is
estimated as $0,25 per capita, The annual monetary recreational benofit
on current price levels therefore becomes,
$0.25 x 99,000 = $2L,750
b. | Private

(1) Increased Earning Power, - The proposed fill by re-

lieving congestion and improving the beach composition‘will meke Hampton
Beach more attractive to patrons. It is estimated that beach patronage
will be increased at least 10% of which one-half or 5% will consist of
da.iiy visitors and the other 5% of summer reasident visitors, I_hcreased.
patronage will result in én estimated 16% increase in business returns for

commercial places such as restaurants, -s-hops, bowling alleys,. etc. The
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ihcraasad. patronagé will result in an estimated 5%_ 1ncreasé in income for
hoteis, innas, cabin. m'otels and seasonal residences, The gain involved
may be evaluated in terms of inereased rent-a:_}.s of all recreational proper-
tles, actual. or possible, for business or residential purposes, Assuming
the annual rental to be 12 percent of the assessed valuation, benefits are

evaluated as followé:

-Commercial Places {Restaurants, shops, ete,)

Asgessed value (1952) a $592,620
Estimated benefit = 0,10 x 0.12 x $592,620 = . $7,110

Hotels, Inng, Cabing, Motels, Seasonal Resldences

Assegssed value (1952) ‘$5' 569,000
Estimated benefit = 0,05 x 0.12 x $5,569,000 = $33,110
Total Increased Earning Power - $k0,520

Summary of Benefite -~ Current Price lLevels

Benefit Nonr-?ederal Public f’ri vato Total

Direct Damages Prevented $ 6,550 - $ 6,550

Recreational _ 24,750 - 2L, 750

Increased Barning Power ‘ - | $40, 520 40,520 )
Total : $31, 300 $40,520 $71,820

-3 Est:l_ma.tes on Projected Price Level. - The estimates of bene'ﬁt.n

computed in the preceding paragraph are revised in accordance with applice~
" ble provigions of OCE letter dated iS October 1951, subject "PrOpose@
Practices for Economic Analysis", File ENGKY 800,12, lLong term projections
are used for all 'bepeﬁ,ts. Benefits computgd ebove on ocurrent price levels
are projected in accqrdancé with formula in Paragraph 2 of Appendix H‘wh.ere—
vy : - ‘

Pro jected benefits = 0..'{2 % current benefits
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Projection of benefits is made as follows:

a Non-Federal Public Benefits

(1) Direct Damages Prevented .

$6,550 x 0472 | a4 ),716
(2) Recreational
$214,750 x 0,72 | & 417,620

be Private
(1) Increased Earning Power
" $40,520 x 0,72

$29,1Th

Summary of Benefits = Projecied Price Level

Benefit NonwFederal Publie Private ~  Total
.Direcb Damages Prevented $h, 716 ' - | $ b,T16
Recreational - 17,820 - 17,820
~ Inereased Barning Power - $29,174 29,17h

Td al $22,536 , $29,17h - $51,710
iy Benefits Not Evaluated '

8+ Non-Federal Publie

(1) Direot Damages Preovented. ~ Continuation of the present process
of erosion and loss of beach material can result in narxowing of the beach
thereby increasing the vulnérability of the existing sea wall, adjacent public
buildings and parking areas, walk and shore road to damages fraﬁ wave attack.
Damages ¢an increase in areas already etprsed to wa{re zttack and can eventu~
" ally occur im areas now protected by the existing sand beach., The State.
Legislature has apﬁroved construction of a new sea wall and additional off~
street parldng areas along the north end of Hampton ‘Beach. The Legislat.u:e, :
reéogriizing the need for beach protection for the above work, has made appro-
priation of funds contingent upon adoption by the United States of a project
for such protection. The project éonsi.dered in this study can provide
protection of the type needed.
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P..' Private

(1) Increased Earning Power or Value of Recreation Propertye -

The 1952 valuation of recreation property in the Town of Hampton was
$6,161.,620 or 6L.h% of the total town evaluatione The principal recreational
atiraction is the bathing beachs The restoration, protection and improvement
¢f the beach can reéult in an :Ln#rease in the walue of the recreation property
which is dependent on it., The annual volume of recreation business at
Hampton Beach has been estimated as $10,000,000s Loss or deterioration of the
bathing beach can result in a decrease in the eaﬁning power of the above busi-
: nesé. The maénitude of the. vaiuatioﬁ of recreational property and the volume
of recreation business indicates that substantial pr:h’rate benefits will be
derived fram the project considered. |

S Adjusted Benefitss = Adjustéd benefits are computed in accordance
with OCE letter dated 2L Jul:)r_l953; Sﬁb;ject, nProposed Practices for |
Economic Analysis®, File ENGKW 80012 whereby

Adjusted benefits = ermt bénefifé x _(ia-(Pc-Pb_))__:@.n which Pc is
estima‘l;ed project costs on a current price basis and Pb is the ratioc of
projected benefit values to current benefit valuess |

Pec = 31,15 (from Appe Hy Pare 2;
: » {from Appe H._Par. 1l

= 0,83 | |
o = %,_g.% (from Apps J, Pare 3;
s (£ram Appe Js Pare 2
B 0e72
Addusted Benefits ® Current benefits x (1=(0s83-0472))
® Current benefits x (6.89)

J~6



Summary of Adjusted Beneﬂts

Benefit Non«Federal Public Private

Direct Damages Prevented $ 5,830 -

Recreational ‘22',930 : _ o

. Inereased Eamizig Power - 36,060
 rotal ' 327,860 . $36,060

Total
$ 5,830
22,030

36,060

-$63,920
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